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ADVERTISEMENT. 

THE Committee appointed by the Royal Society . 
to diredt the publication of the Pbilojopbical 
Tranfa£tionSy take this opportunity to acquaint the 
public, that it ^lly appears, as well from the counciU 
Docks and journals of the Society, as from repeated 
declarations, which have been made in feveral for- 
mer T'ranfaSlionSy that the printing of them was al- 
ways, from time to time, the fingle aft of the fe^ 
fpeftive Secretaries, till die Forty-feventh Volume, 
And this information was thought the more neceflary, 
not only as it has been the common opinion^ that diey 
were publifhed by the authority, and under the di- 
region, of the Society itfelf j» but alfo, becaufe ieyeral 
authors, both at home and abroad, have in their writ- 
ings called them the TranJaSliom of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereft themfelves any further in their publication^ 
than by occafionally recommending the revival of 
them to fome of their fecretaries, when, > from the par- 
ticular circumflances of their affairs, the Tranfa^ions 
had happened for any length of time to be intermitted^ 
And this (eems principally to have been done with a 
view to fatisfy the public, that their ufual meetings^ 
were then continued for the improvement of know«^ 
ledge, and benefit of mankind, the grc$it ends of theirs 
£rft inftitution by the Royal CharterSi and which they^ 
have ever (ince fteadily purfued. 

But the Society being of late years greatly inlarged^ 
and their communications more numerous, it w^s 
thought advifeable, that a Conamittee of their Mem- 
bers fhould be appointed to reconfider the papers read 
before them, and feleft out of them fuch, as they 
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fhould judge moft proper for publication in the future 
TranfaitiwtS'', which wa's accordingly done upon the 
26 <yf MaVch 1752. And the grounds of their choice 
are, and will continue to be, the importance or fiogu- 
Wlty Of the fttbjefts, or the advantageous manner of 
tieit\t^ tbcm.j withdttt pretending to anfwcr for the 
certainly of the faiSts, or propriety of the reafonings, 
contained *in the fevefjll .papers fo publiflied, which 
mtift -fttll reft on the credit or judgment of their re- 
fpeStlve 'Authors. 

. 'It % Itteewife neceflary on this occafign to remark, 
that Jt-is'an cftablMhed rule of the Society, to which, 
thtty ^ill'alwiys «ihcfc, never to give their opinion,, 
ab a-'body^ 'ttpdn tiny fiibjed, either of nature or art, 
rfiat com^s before them. And therefore the thanks, 
M^ich are frequently propofed from the chair, to be 
giuen to thfi authors of fuch papers, as are read at 
their accuAomed meetings, or to the perfons, through 
whdfe hanch they receive them, are to be confidered 
in no other light, than as a matter of civility, in re- 
tura for the relped: (hewn to the Society by thofe 
o6inmunications. The like alfo is to be faid with 
i«gard to the feveral projects, inventions, and curio- 
fities of various kinds, which are often exhibited to 
die Society 5 the authors whereof, or thofe who ex- 
hibit- them, frequently take the liberty to report, and 
6ven to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here- 
after ^be paid to fuch reports, and public notices; 
which in ibme inftances have been too lightly cre- 
dited, to the diihonour of the Society. 
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PHILOSOPHICAL 

TRANSACTIONS. 



I. y^n Account of the Ufa of Furze in 

fencing the Banks of Rivers : In a Letter 

to the Reverend Stephen Hales, D. /)• 

F. R. S. from the Reverend Mr. David 

Wark-. 

Reverend Sir, 
Rcadjtn.,8, TT Had occafion to inform you before, 
'^ '• I that on obferving a little fand placed 

A in the midft of a river, where tho 
ftrtam was pretty rapid, I inquired into the caufe, 
and found a fiirze bufli lodged there, which had de- 
tained the fand, in fpite of the current. It was eafily 
concluded from hence, that fur^e might be profitably 
ufed in fencing the banks of rivers, at a very cheap 
rate, and thereby preventing many acres of rich foil 
from being changed into barren gravel. Several 
years after, I prevailed on fome gendcmen of my 
acquaintance to try the experiment 5 which was fo 
Vol. LIL B cheaply 



cheaply done, and followed with fuch remarkable 
fuccefs, that numbers foon followed their example : 
(d that it is now almoft univerfally praftifed here > 
and, hitherto, has never been once known to fail, 
in anfwering the defign. In purfuing the fcheme, I 
found, upoa trials that locks and damheads might 
be raifed^ at one tenth of the ordinary expence, by 
the help of furze, as a very thin perpendicular walk 
af fione and lime, or one of deal^-boards, two iiichas 
tliick, is the principal part of the expence. Clofe 
to this wall, on the other fide,, is a mound, of furze 
intermixed with gravel, and along the top of it (of 
the wall, viz.) a ftrong tree, equal with the highefl 

Eart of the mound. It is plain, this wall cannot be 
urt by the weight of the water, or force of the 
current, as it is defended by the contiguous mound,^ 
which is fix or fevcn yards broad ; nor can the 
preffure of the mud and gravel make it give way,, 
as their weight is fufpended by the interweavings of 
the furze. ' If, therefore, the tree on the top of the 
wall can be made to keep its place, the whole ia^ 
firm. 

It is well known, that they make their fea-dyke^ 
in Holland with faggots of any fort of bru/hrwood > 
alid it muft appear to any one, who examines the 
net- work formed by the croffings of the branches 
and prickles of furze, that it is far more effedlual 
for this purpofe, both as it detains the collefted 
earth, and is far more cheaply procured than fag- 
gots. 

I hope it will be eafily obferved^ from what has 
been faid of locks and dambeads^ that a great deal 

of 
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of cxpcttRvt fidne-work in building harbours may 
be avoided^ by the help of furze mounds. 

Iam» 

With the greateft refpefl:. 
Reverend Sir, 

Your moft obedient, 

humble fervant, 

Had». Dec. 13, i76o* Da. Wark. 

11. yfn Account of a remarkable Halo : Ih 
a Letter to the Rev. William Stukeley, 
M. D. F. R. S. from Tho. Barker, Efq\ 

Reverend Sir, 
Read Tan. 8, TT Thank you for prefenting my paper oft 

'^^"- X the Dog ftar to the Royal Society; 
&e opinion advanced in which is fo very unuftiaf, 
that I exped: it will be at once rejected, as incredibla^ 
by all, who do not care for the work of examining 
the evidence for it. But I (hould be glad to hear^ 
that ibme impartial perfon had carefully fearched, 
whether what i have faid be fupported by fad:, and 
what other evidence can be found, which I ha\% 
mifledy either in fupport or confutation of that 
change of colour in Sirius, which I have fuppofed. 

I have long n^Iedted to acknowlege the favour of 
your information about the comet in Orion laft Jaf^ 
nuary j but had nothing particular t^ % about it, not 
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having the luck to fee it. I did not happen to look 
out on the Tuefday night, when it was feen ; fo 
heard nothing of it, till the news-paper on Saturday, 
when I did look for it with my naked eye and telefcope 
alfo; but as it was dwindled, I did not find it; and 
the rather, as its motion was fo fwift, I could not, fo 
many nights after, know well where to look for it. 
The comet of 1 664, might have appeared nearly in 
the fame place this was feen, with a fwift motion, 
a pretty many degrees in a day, as a retrogade comet 
in oppofition to the fun generally has ; but, I think, 
would not have been near enough to have moved a 
degree in an hour, as this did -, and I think it would 
alfo have been larger, and continued longer, than 
this; for in 1664^ it was feen four months, and 
when far diftant from the earth j and, in the pofi* 
tion it muft have been in laft January, would hardly 
have gone farther back than the beginning of Gemini, 
in fmall N* latitude, and is, I believe, one of the 
largeft comets* 

I have long had by me an account of a remarkable 
halo, I^was called out to obferve. May 20, 1737; 
a quarter before eleven in the morning, and which 
continued half an hour, in a clear hot fky s and was 
as in the figure. 

The common halo VXNYy and the horizontal 
white circle S X T Y, were no way different from 
ufual ; nor were any parhelia feen. All, that was 
remarkable, was an elliptical halo VPNP,, coin- 
. ciding at the top and bottom with the common one, 
but four degrees narrower in the Icflcr diameter at P 
and P, coloured juft like the halo, and at the coin* 
ciding places, efpecially at V, Very bright 
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I call VPN P the cUipUcal halo, becaufe it ap- 
peared fo to me ; yet, as the horizontal diameter was 
only gueifed at, and nothing meafured, but the al- 
titudes of the points S, V, N, and T, which gave 
the diameter of the halo V N 45% I will not be po- 
fitivc^ that V P N P was not the circular one, and 
VXN Y elliptical, and 4^ wider than the circle at 
X and Y» Which ever it was, it is, I think, worth 

preferving. 
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prcferving, as I do not know we have any account 
of fuch another, unlcfs what Dr. Halley, in Philo- 
fophical Tranfadlions, N° 278. calls two arches of 
circles touching the halo at top and bottom, can be 
fuppofed to be imperfeft parts of an elliptic halo not 
wholly feen. 

With all due refpeft, I remain, 

SIR, 

Your humble fervant, 

Lyndon, March 3, i76o. * • l^^rkcr. 

IIL An Account of a Meteor feen in New 
England, und of a Whirlwind felt in that 
Countiy: In a Letter to the Rev. Tho, 
Birch, D. D. Secretary to the Royal So- 
ciety ^ from Mr. John Winthrop, Profejfor 
of Phihfopby at Cambridge in New Eng- 
land. 

Reverend Sir^ 
Read Jan. ij, T Am extremely obliged to the Reyal 
'7 '• J^ Society, for their favourable accept- 
ance of my paper on our late great earthquake ; and 
to you. Sir, for the very polite manner, in which you 
were pleafed to inform me thereof. I wifli I were 
able to communicite any thing worthy the attention 
of fb illuftrious a body. But no fuch thing occuri 
at prefent^ unlefs you fhould be of opinion, that the 
f two 
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two following accounts^ in the mctcorologic way, arc 
fo in fome degree. 

' The firft is of a meteor, by which the fouthern 
parts of this province were greatly alarmed, on Thurs- 
day, the loth of May laft, about 35' after Nine in 
the morning. The weather being then fair and calm, 
the people at Bridgewater, and the towns near it, 
about 2 J miles fouth from hence,, were furprized 
with a noife, like the report of a cannon, or volley 
of fmall arms, which feemed to come from the weft. 
This report was followed by a rumbling noife, which 
moft took for the roar of an earthquake; and, when 
it had lafted about a minute, there was another ex- 
plofion, like that of a cannon s and about as long 
after, a third; the roaring noife, in the mean time,^ 
increafing, fo as to fill the air all around, to the great 
terror and amazement of thofe who had heard it, as 
fbme of them have informed me.^ After this third 
iexplofion, the noife gradually abated, feeming to 
go off coward the fouth-eaft ; having lafted, in the 
whole, as was judged, about 5. This is all I can* 
colledt of the real fad^ from the feveral accounts 
given in thofe places, where the noife was loudeit. 
That found, which moft took for the roar of an- 
earthquake, fome compared to the beating of drums ; 
and added fome circumftances, with relation to it, 
too whimfical to be here repeated. It is fufficient to 
obferve, in general, that they were fuch as were 
probably fuggefted by an imagination prepofTciTcd 
with ideas of war, and, at that time, terrified to a^ 
great degree. 

As to the extent of thefe noifes, they were heard- 
as far north as Roxbury and Bofton ; eafl, a league 
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t>cyorid C-^pe Cod j fouth, at Martha's Vineyard end 
Rhode Ifland; and weft, at Providence and Men- 
don ; filling a circle of about 80 miles in diameter, 
the center of which was at Bridgewater, or near it. 

The meteor, which produced thefe noifes, was 
not fccn near the center of this circle, but only near 
the circumference. The moft diftind: account I have 
had of it, was from a creditable perfon at Roxbury, 
a town adjoining on Bofton, who informed me, that, 
about ten o'clock that morning, he faw in the air a 
ball of fire, about 4 or 5 inches in diameter, draw- 
ing a train of light ajfter it. The ball was of a white 
brightnefs, exceeding, in his opinion, that of the 
fun. Though the fun then fhone out clear, this 
fire-ball was bright enough to caft a (hade, by which 
he firft perceived it in the fouth-eaft, pafling below 
the fun. For he was ftanding with his back toward 
that aAd the fun ; but this fhade put him upon turn- 
ing round, to difcbver what might be the caufe of it 
He fays, the ball moved parallel to the horizon from 
the north-eaft toward the fouth-weft, not above half 
fo faft as {hooting ftars generally do, and difappeared 
while he was looking on it ; and that about 4 or 5' 
after, he heard a kind of rumbling noife, fomewhat 
like that of an earthquake ; which was alfo heard 
by many others in Roxbury, 

From a vcffel about a league fouth-weft from Cape 
Cod, and from MarAa's Vineyard, we have received 
like accounts of a tright ball in the heavens, fuf- 
ficient to afcertain the reality of the meteor, but not 
to determine its hight and courfe. Near the center 
of the fore- mentioned circle, the meteor muft have 
palled too near the fun to be vifible. 

The 
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The other account I had in view, is of a whirl- 
wind, which happened on Tuefday, tTie lothofthis 
inftant July, at Leicefter, a town in this province, 
fituated about 40 miles weft from hence. In point 
of violence, it feems to have equalled any, and ex- 
ceeded moft, that have happened in this country, fo 
far as I can judge by the accounts I have feen, and, 
indeed, moft, that are recorded in the Philofophical 
Tranfadions. I was very defirous to have gone myfelf, 
to take a view of its deftruftivc effeds, but an infirm 
ftate of health has prevented me. However, I have 
received fuch informations from feveral gentlemen, 
who have been oh the fpot, as enable me to give a 
particular account of it> in which I fhall relate no- 
thing but what, I am well affured, may be relied on 
as fad. 

The morning of the 10th July with us, at Cam- 
bridge, was fair and hot, with a briik- gale at fbuth- 
weft. The afternoon was cloudy. About five, it 
began to rain, and thundered once. At Leicefter, 
feveral people of credit fay, that about five o'clock 
the fky looked ftrangely ; that douds from the fouth- 
weft and north-weft fbemed to rufti together very 
fwiftly, and, immediately upon their meeting, com- 
menced a circular motion j prefently after which, a 
terrible noife was heard. The whirlwind marched 
along from fouth-weft to north-weft. Its firft effeds 
were difcernible on a hill, where fevei-al trees were 
thrown down, at confiderablc diftances from each 
ether. On the north-eaft fide of this hill, was a 
tree, which feemed to have been ftript of its limbs 
on the fouth fide, nearly from the top to the bottom. 
At the feot of the bill was a fwamp, through which 
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the progrefs of the wind could not be followed, 
without great flifEculty ; though, by the appearance 
of the fwamp from the hill, the violence feems to 
have been increafed. After pafling the fwamp, it 
jftruck the open fide of a hill with prodigious force. 
Here lay a great number of large ftones, many of 
which were thrown out of the beds they had made ;. 
particularly one, judged to be near 150 tb> was moved 
from its place 3 or 4 feet; and others, which were 
fmaller, to greater diftances. Here alfo lly the trunk 
of a great tree, ai feet in diameter at the butt-end, 
and about 40 feet long, which was rolled over, one 
turn, out of its bed, toward the upper part of the 
hill. The trees on the fide of this hill, and in a 
valley to the fouth of it, did not ftand thick, but 
were, in general, large : moft of thefe were torn up 
hy die roots, and thrown down in almoft all di- 
rections; many at right angles to the courfe of the 
wind> fomc with their tops fouth-eaft, others north- 
caft.; one, which had been broken off about i o feet 
from the ground, lay with its top about fouth- weft, 
that is, contrary to the courfe of the wind. The 
current of air at that place was judged to have been 
about 40 rods wide, from the fitle of the hill acrofs 
the valley before-mentioned; its greatcft violence 
being, by its efFedls, -difi:erniblc along the fide of the 
hill. Having then paffed over fome clear land, foi^ 
about half a mile, on which it left no other marks 
than part of a corn-field levelled, and the ftone- walls 
and fences thrown down, it came to the dwelling- 
houfe of one David Lynde, the only one, which 
ftood in its way : upon this it fell with the utmoft 
fury, and, in a moment, efife£ted its complete de- 
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ftrudlon, as I fliall prcfcntly relate. About J or 4 
rods before it came to the houfe, it took up an apple- 
tree by the roots, and carried it into the yard before 
the houfe. After paffing the houfe, and throwing 
down the fences, and jfeveral trees, which flood in 
its courfe, it feemed, by the efFcfts, to have altered 
its diredlion a little more to the caftward. In this 
diredion, it paflcd through a field of grain, in which 
it made a lane of 8 or 10 rods wide; from whence it 
proceeded through a fwamp, where, by a view from 
the fide of it, it appeared to have made great havock j 
and after this, it pajQTed over a pond about half a mile 
difl:ant from the houfe. No efFed^ of it were vifiblc 
upon the ground to a greater diftance than 4 miles 
fi'om the houfe, north-eafiward, or about 6 miles 
fi-om the place where it began. 

To come now to the deftruftion of the houfe. 
This was in the form of an J ; one part fronting the 
fouth, on the country road, from which it ftood back 
about 2 rods ; the other part fronting the eaft. In 
the middle of the fouth front was a door, diftant 
from the chimney about 4 feet Behind the eaftern 
room was the kitchen, the chimney of which ftood 
at the north end j and the door of it was in the eaftern 
front. The houfe was of wood, two flx>ries high; 
and both the chimneys of ilonce Near the houfe 
were a ftiop and fmall ihed ; and the barn ftopd on 
the oppofite fide of the road, foujth, about 10 rods 
diftanL As foon as they perceived the ftorm coming 
near the houfe, fbme men witliin endeavoured to fhut 
the fouth door; but before they coy Id eifecft it, they 
were fur prized by the falling of ftones around thaia, 
from die top of that cbimneyi which was in tlic 
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middle of the houfe. All the people in the houfe 
were, in that inftant, thrown into fuch a confterna- 
tion, that they can give no account of what pafled 
during this fccne of confufion, which was, indeed, 
very (hort. It may be judged of by the efFeds, and 
by the teftimony of credible men, who lived near, 
and, in a few minutes after the wind, viewed the de- 
folation made by it. Where the houfe ftood, nothing 
remained but the fills, and the greater part of the 
lower floor, with part of the two ftacks of chimneys, 
one about j c feet, amd the other not quite fo high j 
the ftones, which had compofed the upper part, lying 
all around them ; and the fills, at the fouth-weft 
corner, were ftarted out of their places round to the 
northward. Except thefe fills, there were only three 
pieces of timber, and thofe very large, leftintire^ one 
of which, about 16. feet long, and 10 inches by 8, 
was found on the oppofite fide of the road, nearly 
fouth, about ao rods diftant firom the houfe. The 
reft of the timbers, from the greateft to the leaft, 
lay broken and twifted to pieces between N. N. £• 
and E. for 70 or 80 rods £com the houfe j fome 
upon the ground, others fticking into it a foot and 
two feet deep, in all diredlions. Part of one of the 
main pofts, about 10 feet long, fuppofed to be the 
N. W. eorncr poft, with part of one of the plats of 
nearly the fame length, and a brace which holds 
them together, were left fticking in^ the ground, 
nearly perpendicular, to a great depth, in a field 
foutherly from the houfe about 8 rods diftant. The 
boards and fhragles of the houfe, with 3 or 4000 
new boards, which lay by it, were fo intirely fliat^ 
tcted, that iearcc a piece could be found above 4 or 
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5 inches wide, and vaft numbers were not more thai> 
two fingers widej fome within the courfe of the 
wind, and fome without, at great diftances on both 
fides of it (as were the timbecs), (licking in the 
groiind, fonie nearly perpendicular, others inclining 
ieverally towards almoft ail points of the compafs» 

What has been faid of the boards and ihingles, is 
likewife true of the wooden furniture of the houfc : 
the tables^ chairs, defks, &c. fhared the fame fate > 
not a whole ftick was to be found of any of theni. 
Some of the beds, that were found, were banging oa 
high trees at a diftance. Of the heavy utenfils, 
pewter, kettles^ and iron pots^ fcarce any have been 
found* Some nails, that were in a cafk in the eail 
chamber, were driven, in great numbers, into the 
trees on the eailern fide of the houfe. The (hop and 
flied, before-mentioned, were torn in pieces, nothing 
of the (hop remaining, but the fills and floor } and a. 
horfe (landing under the (bed was killed. Another 
horfe, in a pafture at fome difiance from the houfe, 
on the eaftera fide, ran toward the hou(e,, as Coon as 
the ttorm vtras pafied, trembling i^ an. extraocdinaiy 
manner, and prefisntly lay down and died. 'Tis fup- 
pofedr he received fome violent blow firom. fome 
pieces of the hou(e. The^ barn ^as ^rpwn dpwn> 
but its parts t/^msunGd. in. a. heap, without being 
difper(edU 

Such was the cataftrophe of this houfe, whictv 
was efieded ia a very fhoit fpace of time, as^ we. 
learn from the teftimony of one Warxen> wboftp. 
houfe (lood about 50 rods eafterly on the road. He 
fayS| thaty upon hearing the win4»i 9nd feeing the 
saia beat into one of his doprs^ yf^yf\k }opLed toward 
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Lynde's houfe, he went and fliut itj at which time, 
he faw the houfe and barn ftanding ; but going from 
it a little way, without bolting it, and receding, that 
it might blow open, he returned to bolt it; from 
whence, before he had proceeded crofs the room to 
bolt another door, that fronted the road, a large piece 
of timber from Lynde's houfe ftruck the cap of the 
door laft-mentioned, and burft it open j fo that from 
the time he faw the houfe ftanding, to the time of 
his door's being burft open, could hardly be more 
than a minute. 

It is really extraordinary, that, in fo fudden and 
general a devaftation, any perfons could cfcape with 
their lives. And yet the providence of Gop fo or- 
dered it, that but one life was lofti There were, at 
that time, in the houfe fourteen perfons ; Mr. Lynde, 
his negro man, nine women and children, and three 
travellers, it being a public-houfe ; of all which, the 
negro only loft his life. It is fuppofed, he was in 
the weft chamber. He was found fouth, a little 
cafterly from the houfe, about 8 rods, lying acrofs a 
low wall, and a bed hear him, which had been in 
the weft chamber : his back, thighs, and arms, were 
broken, and he foon expired, in extreme mifery. His 
mafter, fuppofed to have been in the weft lower room, 
was found nearly in the fame dirc<9fon, about 2 rods 
diftant. He was winding his watch at that time ; and 
the watch was found at one diftance, and the cafe at 
another. The three travellers were found on tlie 
floor, near the fouth door, which they had endea- 
voured to ftiut, much cut and bruifed by the ftones 
falling from the chimney, which lay round them. 
Three young women and a child were found unhurt 
6 on 
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on the kitchen floor, near to, and par-tly under, die 
caft door, which was blown dowa upon them, as 
they were endeavouring to fliut it. The miftrefs of 
the houfe, with a child in her arnQS, and two others, 
being in the kitchen, war a paflage into the cellar, 
were forced down fevjcral ,ft^irs, where they were 
found; the woman being fligjitly hurt by fome 
pieces of boards, which fell upQn her. A child, 
^landing near the chimney, was buried in its ruins j 
but happily preferved by a piece of board, which, 
falling obliquely agaioft the jamb, fecured it from 
the falling ftones. Beiides .the perfons in the houfe, 
there was a girl, about feven years old, before the 
fouth door, the prefervation of whofe life was not 
lefs remarkable. She was taken up from before the 
door by the wind, and carried above 30 rods. Th^ 
people there are perfuaded, fhe was carried over the 
tops of trees,^ being firft feen running towards the 
houfe, in the edge of a thick wood, feveral rods from 
the Gouife of the windj having fuffered no other in- 
jury, than breaking the collar-hone. 

From the whole, it feems highly probable, that 
the houfe vvas fuddenly plucked off from the fills (to 
which the upright pofts arc not faftened), and taken 
up into the air, not only above the heads of the per- 
fons, who were on the lower floor, but to the height 
of thofe parts of the chimneys, which were left fl:and- 
ing, where, by the violent circular motion of the 
air, it was immediately hurled into ten thoufand. 
pieces, and fcattered to great diftances, on all quarters, 
except that, from which the wind proceeded. And it 
ferther appears, that the Violence of the wind in that 
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place was over, as foon as the houfe was taken up j 
otherwifc, no body could have been left on the floor. 

I have now given a very circumftantial account of 
this furious blafl ; being perfuaded, that an attention 
to every particular in effedts is generally neceffary to 
a difcovery of their caufe. It appears to me fo dif- 
ficult to aflign a caufe adequate to tbefe effeds, to 
ihew by what means a fmall body of air could be put 
hito a circular motion, fo exceffively rapid as this 
muft have been, that I dare not venture any con- 
jectures about it. It would be a great fatisfaftion to 
me, to know your fentiments, or thofe of any other 
learned gentlemen of the Royal Society, upon this 
article. 

I beg leave to fubfcribe myfelf. 

With the greateft refpcft. 

Reverend Sir, 

Your moft obedient and 

moft humble fervant, 

John Winthrop. 

Cambridge, New England^ 
30 July 1760. 
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IV. A Letter from the Rev. Nevil Maflce- 
Ijne, A. M. Fellow of Trinity College^ 
in the Univerjtty ^Cambridge, and 
F. R. S. to the Rev. Dr. Birch, Secretary 
to the Royal Society ; containing a Thecrem 
of the Aberration of the Rays of Light 
refraEied through a Lens^ on account of 
the ImperfeEiion of thefpherical Figure. 

Reverend Sir, 
Read Jan. 22, A BOUT two years ago, becoming 

'^ '* jtj^ acquainted with Mr. Dollond's cu- 
rious difcovery in optics, of correfting the aberration 
of the rays of light arifing from the differeot refran- 
gibility of the different forts of rays, by a combina- 
tion of two different kinds of glafs; and learning 
from himj in converfation, that, he had invented a 
theorem, fhewing the quantity of the aberration of 
the rays refratftcd through a lens, on account of the 
imperfedtion of the fpherical figure; by the applica- 
tion of which, he was able to make the aberrations 
of the combined concave and cbnvex objeft lenfes 
perfe<5Hy equal to, and confequently to corredt one 
another ; I was defirous of being more minutely 
acquainted with this farther great improvement in 
optics ; and Mr. Dollond accordingly readily offered 
to gratify my curiofity. But in the mean while that 
he was looking over his papers, in order to lay them 
before me, having leifure, I fet about the inveftiga- 
tion of a fimilar theorem my felfj which having 
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completed, I interchanged with Mr. Doirond for 
his theorem, he taking mine, and I takiAg his. 
Our theorems, though fimilar^ were not exadly the 
fkme ; but, by reduiSon to the fame form, I inferred 
his theorem from mine ;, which gave me a farther 
confidence of the exadnefs of both. 

I have here fent you my theorem, and defise, that 
you will lay it before the Royal Society.^ 

I am,. S I R^ 

Your moil obedient 

humble fervant, 
Ncvil Mafkclyne^ 

Friiice Henry, St Hdea's Road^ 
Jan. i6, 1761. 

LET the form of the lens aflumed,. in die inveftl- 
gation of the theorem, be a menifcus, the radium 
of whofe convex furfaoe i^ greater than that of its^ 
concave furface; and the center of whofe two fur<« 
faces lie on the fame fide of the lens„ as the radiant 
point, from which the rays diverge, that fall thereon*. 
The ray falling on the extreme part of the lens will, 
after refra&ion, diverge from a point before the lens^ 
nearer thereto than the geometrical focus of rays di» 
verging from the fame radiant point, and pafling^ 
indefinitely near the vertex. 

Let Q^exprefs the diflance of the radiant pointy 
before the lens, from its vertex; R, the radius of 
concavity of the furface,. on which the rays firft fall > 
and r, the radius of convexity of the fecond furface ;, 
F, the principal focus^ or the focus of parallel rays;, 
6 which 
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which will be on the fame fide of die lens, m the in- 
' cident rays 5 becaufc R, the radius of the concave fur- 
face, is fuppofed lefs than r, the radius of the convex 
furface. Let the ratio of ;» to « be the fame with that ' 
of the fine of incidence to the fine of rcfi^aftioo of 
rays pafling out of air into glafe, and let Y cxprcfs 
the femidiameter of the ap«ture of the Icas^ the 
angular aberration of the ray falfing on the extremity 
of the lens, or the angle made between this ray, after 
being refra^d through die extremity of the lens, and 
another ray or line, fuppofed to be drawn from die 
fiime extremity of the lens, to the geometrical focus 
of rays diverging from the fame radiant point, and 
pafiing indefinitely near the vertex of the lens, ex- 
prefied in meafures of the art of a circle to the ra*- 
^ius Ainity, will be 
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«XQ.Fr "r aiBxQlF * 
Where R, the radius of the firft farface, is extier- 
minated } and r, the radius of the fecond far^e, is 
.retained: 

Or, exterminating r, the radias of the fecond fur- 
face, and retaining R> the radius of the firft furfaC^ 
the angular aberration is alfo exprefled by 

«*XY* a«4.i»xY' . w + a«XY» 

a X « - «** X F» axw — «'xF*r "^ a»»x ^R* 
, 3«-f «XY* aw4-a»xY» sw-faaxY* • 
''"aX^jrrTxQ.F* mXQJFR + zmxQ^F ' 

Da It 
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It may be proper to remark, that, as in thefe 
theorems, the principal focus is fuppofed to lie be- 
fore the glafs, as well as the radiant point, to adapt 
the theorem to other cafes, if the lens be of fuch a 
form, as that its principal focus lies behind the glafs, 
F muft be taken negative : likewife, if the rays fall 
converging on the lens, or the point, to which they 
converge, lie behind the glafs, Qjnuft be taken ne- 
gative : laftly, if the firft furface be convex, R muft 
be taken negative ; and if the fecond furface be con^ 
cave, r muft be taken negative j and if, after all 
thefe circumftances are allowed for, the value of the 
theorem comes out pofitive, the aberration is of fuch 
a nature, as to make the focus of the extreme rays 
fall nearer the lens before it, than the geometrical 
focus, or farther from the lens behind it : but if the 
value of the theorem come& out negative, the aber- 
ration is of Aich a kind, as to make the focus of the 
extreme rays fall farther from the lens before it, than 
the geometrical focus. 

With refpeiSl to the application of this theorem to< 
Mr. Dollond's combined objedl glafles, it is evident, 
that if the aberrations of the convex and concave 
lenfes added together (paying due regard to the figns 
of the theorem), are made equal to nothing, the two 
lenfes will perfedlly correct one another : but as there 
arc two unknown quantities unlimited in the equa- 
tion, namely, the radius of one furface of each' glafs 
(for F and Q^are given, as well as m and »), there 
is room for an arbitrary aiTumption of one of them, 
at the difcretion of the theorlft, or artift ; which 
being done, there will remain a quadratic equation, 

whence 
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whence there will refult two values of the radius?, 
which remains unknown, either of which will pro- 
duce an aberration equal to that of the other lens. 



V. ExtraSi of a Letter from the Abbe De la 
Caille, of the Royal Academy of Sciences 
at Paris, and F. R. S. to William Watfon, 
M.D, F. R. S. recommending to the Rev. 
Mr* Nevil Malkelyne, F. R, S. to make 
at St. Helena a Series of Obfervations for 
difcvoering the Parallax of the Moon. 

; ;; ,■/•;. Eincoln'e Inn-Fields^ 8Jan. 1761. ' , 

RcailTmn.8; TTXR. Watfon lately received a letter 
1761. yj £^^^ ^j^^ p^^^ j)^ 1^ (.^jjj^ ^^ p^^jg^ 

in which he takes notice, " That although the pa«- 
". rallax of the moon feems- fufficiently well deter- 
•* mined, by the obfervations made in 1751*, in 
" Europe and at the Cape of Good Hope^, never- 
^ thelefs, an element of this importance cannot be 
•* too well afcertained. He is of opinion, that Mr.. 
•* Mafkclyne's continuance in St. Helena may be 
** advantageouflv employ^ed in making new obferva* 
" tions> fmce the bafe, upbn which thefe parallaxes 
" fhould be calculated, fhould exceed the earth's 
" radius. 

" That if the Royial Society doe^ approve of his^ 

** propofition, and recommend to Mr. Mafkelync 

^ the execution of the 'fchen^ of corre^ndence,, 

; ! " which* 
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which he has drawn up, he promises to comply 

with it puncftually on his part." 

The Abbe has accordingly fent I>r. Watfon a 
feries of obfervations, which he recommends to Mr. 
Mafkclyne to make, from the 13th of June i/di, 
a few days after the tranfit of Venus, till the 5)th o£ 
May 1762. This paper Mr. Mafkelync has tran- 
fcribed, and propofes to make thefe obfervations in 
concert with the Abbe De la Caille. And if a copy 
pf this paper, which Dr. Watfon propofes to lay be- 
fore the Society, at their next meeting, was put into 
the hands of Dr. Bradley, that gentleman might like- 
wife make correfpondent obfervations. 

The Abbe likewife adds, ** That he has fuppofed, 
" that the fedlor, which Mr. Mafkelyne takes with 
*^ him to. St. Helena, would 4ake in five degrees and 
<^ a half on e^ fide the zenith ; and that his' dlodk 
" would be regulated by fydereal time." This fcfior 
iexteads much beyond "the Abbe's expedtatioh, as it 
takes in eight degrei^f ^ a half on each fide of the 
eenith. .:..: 



TheOESEKVATioKs reoonuncndcd by the Abb^ Dc 
la Caiile to Mr. Mafkelyne. 
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VI. A Letter from the Rev. Nevil Mafke- 
lyne, M. A. F. R. S, to William Watfon, 
M, D, F. R. S, 

Prince Henry, St. Helen's RoaJ, 
SIR, Jan. 17, 1761. 

Read Jan 22, TN a lettCT which I wrotc to you from 
"7 '' X, this place, the beginning of this week, 
I defired you would, in your anfwer to Abbe De la 
Caille, acquaint him, that I had propofed to the 
Royal Society the obfervations of the raoon*s paral- 
lax, before his letter came> and that Dr. Bradley 
was to make obfervations at Greenwich, correfpondent 
to mine at St. Helena ; and that I was drawing up a 
lift of the proper obfervations to be made, and the 
proper ftars with which the moon was to be com- 
pared, which I propofed to tranj&nit to the Abbe 
De la Caille, in order that he might attend to the 
fame obfervatbns, if he thought proper. But as he 
has made out a lift of proper opportunities of ob- 
ferving, I fhall only fet down five pbfervations to be 
added thereto, which I beg you will tranfmit to the 
Abbe De la Caille ; and likewife deliver a copy of the 
fame to Dr. Bradley. 

I alfo defired in my letter, that you would defire 
the Abbe De la Caille, and the other French aftro- 
nomers by hinri, to attend to the obfervations of the 
eclipfes of Jupiter's fatellites, efpecially the firft, from 
May 1761 to June 176a, inclufive, in order to fettle 
the difference of longitude between Paris and St. He- 
lena J which if it came in the name of the Society, 
it would be better 3 and that you would alfb defiver 

it 



[27] 

it as my requeff to tlie Society, that tBey would re- 
commend it to my Lord Macclesfield, Dr. Bradley, 
Mr. Raper, and Mr. Short, and any other gentle- 
men they know propofe to attend careflilly to the 
obfervation of the tranfit of Venus, to make as many 
obfervations of the cclipfes of the fatellites as they 
conveniently can, in order to fettle the difference 
of longitude between their place of obfervation and 
and St. Helena, in the moft exadt manner; which is 
of the utmoft importance with refpeft to the ufe to 
be made of the obfervations of the tranfit of Venus. 
^ We failed from hence laft Tuefday ; but the wind 
not holding, returned hither again the next day. 
We are now under way again ; but doubt whether 
the wind will ferve for us. I am forry to hear of the 
accident, which bcfel the Scarhorfe, though they 
came off vidtors. I hope it will not ftop their voyage ; 
for I learn, that if they lail in a fortnight^ they may 
ftill be in time. 

I am, 

Your obedient 

humble fervant, 

N; Mafkelync. 



E 2 17^2^ 
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VII. A Dijfertation upon a Samnite Dena- 
riusy never before publijhed. In a Letter 
to the Rev. Thomas Birch, D. D. Secre- 
tary to the Royal Society^ from the Rev. 
John Swinton, B. D. of Chrifl-Church, 
Oxon. F. R. S. 



Reverend SiY, 
Read Jan. 15, ^ INCE the communication of my laft 
and 29, 1761. j^ p^p^^ ^^ ^j^^ j^^y^j Society, I have 

met with another Samnite denarius; which will, in 
a great meafure, confirm what I endeavoured to 
evince in that paper. This inedited filver coin is 
adorned with two Etrufcan infcriptions, that very 
well merit the attention of the learned. It is of the 
fize of the larger confular denarii, difcovers much of 
the Roman tafte, and is in the fineft confervation. 
On one fide it exhibits a galeated head^ in all refpe<5ts 

4 agreeing 
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peeing with that prefervcd by a ( i ) medal of the 
Veturian family, behind which ftand the Etrufcan 
letters VN3Tf:i, FITEEIVj none of which, ex- 
cept the laft, and that but little, has fuffered at all 
from the injuries of time. The type on the reverfe 
perfectly refembles that prefented to our view by the 
pofteribr part of the aforefaid Roman coin, attributed 
to Tiberius Veturiusj excepting that three human 
figures only occur on the latter of thefe pieces, and 
five on the former. The infcription in the exergue is 
formed of the Etrufcan charaiSers 'XHnnnn.>j 
C. PAAPII. C. The workmanrtiip of the San>nite 
denarius is fo fimilar to that of the Roman, that had 
not the legends, or infcriptions, pointed out a dif- 
ferent origin, thefe two meidals might have been con- 
fidered as ftruck at the fame place, on the fame oc- 
cafion, and by the very fame hand. 

The Etrufcan elements VnJThZJ, FITEEIV, 
behind the galeated head, occupy the fpace in which 
the Latin letters TI. VET. appear on the Roman 
denarius. This, in conjunftion with what has been 
already advanced in favour of the fame notion, 
amounts almofl to a demonftration, that the name of 
the pretor of the Marfi, as he is (a) called by Claudius 

Quadrigarius, 



(i) Vid. Vaill. Patin. & Sig. Haverc. in Num. Fam, Fetur. 

(2) That the account of this generars death in the paflSige 
"^here referred to, as well as the ftory of the two flaves imme- 
diately preceding it, was extraded out of Claudius Quadriga- 
rius's Annals^ there feems little reafon to doubt. For that both 
thefe events happened in Italy about the fame time» cannot well 
be denied. M. Lamponius having defeated a body of Roman 
troops, under the command of Licinius Craflus, and put 800 of 
them to the fword, (hut the reft up in Grumentum, a city of Lu« 
cania, cither the iirft or fecond campaign of the Social war, ac- 
cording 
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Quadrigarius, at die time of the Socid war, was FI- 
TEEIVR, FITEEIVRI, FITEEIVRII, or VETV- 

RI VS. Whence we may learn, that the VETTIVS 
of the antient authors, mentioned in my laft paper, 
ought to be converted into VETVRIVS ; and that 
the INSTEIVS (3) CATO of Velleius, as well as 
the T. VETTIVS (4) of Eutropius, was in reality the 
TI. VETVRIVS, whofe name has been tranfmitted 
down to us by the confular denarius. I fay, " the 
** TI. VETVRIVS, whofe name has been tranfmitted 
" down to us by the confular denarius j" for that the 
Latin elements TI. VET. on the Roman coin ftand 
for TIBERIVS VETVRIVS, and confequently that 
the piece itfelf belongs to the Veturian family, my 
two Samnite medals render inconteftably clear. A 
point therefore, by their affiftance, is determined; 
which has been taken for granted only by Patin (5)' 
and Vaillant, and not fufficiently proved by Mr. 
Havercamp (6). The Etrufcan infcription in the 

cording to Applan ; and therefore then probably formed the (lege 
of that place, nientioned by Seneca. And that the pretor of the 
Marfi was killed by his flave before the conclufion of this war, hat' 
been rightly obferved by Lipfius. That learned man tberefore- 
Ihould not have considered the proximity of time of the two forego-* 
ing events only as a bare poflibility, or rather a fort of fidion, as 
he manifeAly has done, in the following words : ^id ergo ? nonm 
liUa Punico bojlilia multa Italia laca^ et in io prafertim traHu f 
PoTUiT et Sociali hello evenijfe^ ex Flori III. cap. xviii, 

Claud. Quadrigar. apud Sfenec. De Benef. Lib. iii. c. 23. 
Appian. Alexandrin. De Bel. CiviL p. 375. Juft. Lipf. Comment, 
in Senec. ubi fup, p. 300. Antverpiae, 1615. Vid. etiam Macrob, 
Saturn, Lib. L p. 166. Londini, 1694. 

(3) Veil. Paterc. .Lib. ii. 

(4) Eutrop. Lib. v. c. 3. 

(5) Patin. & Vaill. ubi fup. 

(6) Sig. Havcrc. Comnunt. in FamiU Roman. Num. omn. Isfc. 
p. 438— -440. Amftelxdatni, 1734. 

exergue, 



exergue, XlinRRTl.X C- PAAPIL C, indicates 
the piece to have been ftruck foon after C. Papius 
Mutilus had been conftitutcd commander in chief of 
the Samnite forces, deftined to ad: againft the Ro- 
mans, when the Italian flates took up arms againft 
the republic, about the year of the city 66 j. From 
the preceding obiervations it appears, that our coin 
exhibits the names of two great generals, of different 
families, Tiberius Veturius and C. Papius Mutilus, 
in conformity to the cuftom then (7) prevailing at 
Rome. For that fuch a cuftom prevailed there in 
this and the following age, feveral confular medals 
of the Coponian, Confidian, Curtian, Cocceian, Di- 
dian, Fonteian, Fufian, Mucian, &c. families leave 
us no manner of room to doubt. 

With regard to the letters of which the firft 
Etrufcan infcription is compofed, I have not at prc- 
fent much to fay ; having already given a particular 
defcription of them, in a former paper. It may not 
be amifs however to remark, that the fecond of thofe 
charaders is apparendy the Samnite-Etrufcan I^ 
adorned with a fort of accent ; which has been taken 
notice of by the learned ( 8 ) Sig. Annibale degli 
Abati Olivieri, in his fecond diflertation. How that 
mark or accent varied the power of this element, I 
fliall not prefume to decide j but that the found of 
it was thereby in fome manner varied, I think can- 
not well be denied. The fourth letter is fucceeded 
by a monogram, or complex charafter, formed of E 

(7) Patin. Vaill. & Sig. Havcrc. in FamiL Cop^n. C$Hf$d. Curt. 
Chc. Did. Fm. Fuf. Muc. ^c. Num. 

(8) Saggi di DiJJirtaz. Auadimic. puhU let. nella NobiL Mcfi* 
dan. Etruk* dell* aniichijf. Gtta di Cvrlvia. Tom. IV. p. 139, 
146. InKoma, 1743. 

and 
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and the aforefaid accented I ; as may be very fairly 
inferred from a fimilar infcription (p) on other de- 
narii, that have preferved the name of our Tiberius 
Veturius. The laft element V is like wife an accented 
letter, having had originally a point or fraall ftroke, 
equidiftant from each of its fides, in the vacant fpace 
between them ; which has been flattened, and reduced 
to a kind of minute ftrait line, almoft contiguous to 
one of them, by the injuries of time. This accent un- 
doubtedly pointed out the ( i o) diphthong OV, in like 
manner as did a fmall curve line, joined to a fide of V, 
though in another pofition, on fome confular (ii) 
coins of the Furian and Pomponian fanoulies. That 
this mark or accent denoted the V to which it ad- 
hered to be equivalent to OV, on thofe coins, is 
univerfally allowed ; other confular denarii exhibiting 
the word FOVRIVS for FVRIVS, and the cogno- 

(9) Andr. Morel. Thifaur. Numfm, Fam. Inctrt. Tab. 1. 
num. 8, 9. 

(10) Idem ibid. Had the name of the general of the Marfi 
been Vettius, the laft letter here would have been equivalent to the 
Greek Omicron^ or the fimple Latin V. This is inconteftablv clear 
from the Greek word BiHio^j or Oui7lio<^ anfwering to the Roman 
Vettius ; which occurs both in Plutarch and Dio. But as the laft 
clement of the infcription I am confidering was indubitably pro- 
nounced OV, or or ; the name itfcif at length muft have been 
Veturius, or B^rSeioft as we find it antiently written by fome good 
authors. This Angle obfervation, exclufive of others, that might 
be offered, to demonftration evinces the point formerly deduced 
from the appearance of the Etrufcan a on another Saronite-Etrufcan 
coin. The infcription therefore exhibited by that medal and the 
legend before me mutually firengthen and fupport each other. 

Plut. in Grach. Dio, Lib. xxxvii. p. 48. B. & Lib. xxxviii, 
p. 63. E. Edit. Wechcl. Hanovise, 1606. Plut. in Num. Dionyf. 
Halicarnaf. Antiquit. Roman, Lib. ix. 

(il) Vaill. Patin. & Andr. Morel* in FamiL Roman. Fur. ^ 
Pomfon. Num. 

men 
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men MVSA being only the Greek term MOT2A or 
MwcL in Latin charafters. That the laft element of 
the Etrufcan infcription now in view had originally a 
point or fmali ftroKe between its fides, is abundantly 
evident from the corrcfpondent letter (12) on other 
medals of Tiberius Veturius, and particularly one in 
the pofleifion of the Reverend and Learned Dr. Bar- 
ton, Canon of Chrift-Ghurch, Oxon. and a worthy 
member of this Society. Hence it (hould feem, that 
the cuftom of accenting the V was derived from the 
Samnites by the Romans ; and that the accent annexed 
to the V, on the confular denarii, if not all the others 
that might have been in vogue amongft the Romans, 
was of Sanmite, or rather Etrufcan, extra&ion. 

The Etrufcan legend in the exergue has one letter 
more than the iimilar infcription on the coin of C. 
Papius Mutilus, explained by Sig. (13) Annibale degli 
Abati Olivieri, in his fecond diflertation. That letter 
is the Samnite-Etrufcan accented I, being the lafr ele- 
ment of the name .1- 1 fl R n fl, PA APIL After what 
has been advanced on this head by the learned gentle- 
man jufl mentioned, fcarce any thing is left for me to 
fay upon the fame fub)e£t. It may not be improper 
however to obfervc, that this character is exhibited as 
reprefenting I by other (14) Samnite-Etrufcan re- 
mains of, antiquity* Amongft the Dorians it feems 
to have anfwered to the (15) iEolic Digamma^ and 

(12} Andi^. Morel, ubi fup. 

ii3) Sajigi di Diffirtaz. Accaiem. £ Carton. Tom. 11. p. 49. 
toma, 1738. & Tom. IV. p. 13a. In Roma, 1743. 

(14) Jo. Bapt. Pafler. Pifaurcnf. Junonal, Sacr. Men/. IHuJlrat^ 
Vid. ctiam Numi/m. Antiqu. tSc, Thom. Pembroch. ct Moot. 
Gomeric. Com. P. 2. T. 88. num. 3. 

(15) Tayl. Comnunt. ad Marm. danduicenf. p. 43, 44, 45. 
Cantabrigie, i743« 
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the Greeks in general are faid to have ^16) iried it 
fometimes as a note of afpiration. On tne Marmot 
Sanduictnfe (17), according to Dr. Taylor, it ferved 
to cxprefs the value of the obolus. That thcSamnlte- 
Etrulcan I, in the word MVTIL, v/^TVW1> on one 
of C. Papius Mutiius's coins, is accented, appears 
likewife hrom the correfpondent word Mbt/Aw in* 
Appian (18), where the 1 has ajpparently an acute 
accent over it. The fame mark of the denarius 
here prcfcnts itfelf to our view that occurs on the finu- 
lar Roman coin. This feems plainly to imply, that 
the notation of the Samnites agreed with that of the 
Romans, at the time of the Social war ;: whidi,: 
Indeed, fufficiently appears fh)m other inftanccs 
that might be produced. The name +(nRRn> 
PAAPlf, is undoubtedly expreffcd in the nominative 
cafe, as the Roman names on the confuiar denarii 
are; at leaft, every thing confidered, I cannot help 
thinking this extremely probable. Nor will the point; 
at the end of the word, as I apprehend, difcotmte- 
nance fuch a notion ; fince a point is fometimes vi-^ 
fible after a complete name,, or fumame, as well as 
after a part of fuch name, or furname, x)n feverat 
pieces of the Poflumian, Pomponian, &c. families* 
Of this the infcriptions A. POSTVMIVS. CX)S, 
ALBINVS. BRVTL F, SVLLA. COS, on roms 
now in my poflcflion, are clear and inconteftabic 
proofs. I therefore hope the learned will indulge me 
the liberty of fuppofing^ that the name •MfTRfin^ 

PA APn, is here oompkfte ;, efpccially, as the Etruf*- 

— -1 1 . ■ I - - - 1 I — - I - "1 — - 
(16) Serg. Max. Viaorin. QuiDtilian. Lib. i. c. 4. Donat. Prif* 
cian. Cledon. &c. Vid. Grammaticos PutTcbii, Col. 1829, I943>, 
1742, 1287, 1889, &c. 

(17*) Tayl. Comment, ad Marm. Sanduicgnf. f. 48, 49, 5^. 
Cantabrigiae, 1743. 
(i8) Appian. Alexandria. De Bel. Civil. Lib. i. p. 381. 

can 
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can termination II fometimes anfwered to the Ro- 
man or Latin termination IVS, as we leam froni 
(ip) Sig, Paflcri. The conclufions to be drawn from 
nence are too obvious to be^ at this time, either men- 
tioned or infilled upon. 

Before I difmifs the prefent fufaje£t, I fhould beg 
leave farther to remark, that the fpace behind (ac- 
cording to the Etrufcan manner of writing) the laft 
prenomen in the exergue, >, C, on a (20) coin pub- 
lifhed by Sig. Annibale degli Abati Oiivieri, on one in 
the Rev. Dr. Barton's cabinet, on another in my fmall 
colle<flion, and on that I am coniidering, is capacious 
enough to contain an element, or at leaft a part of one, 
of the Samnite-Etrufcan alphabet; and yet that not the 
fainteft traces of any part of one are vifible in this ipace. 
Hence I am inclbed to believe, that there never was 
a letter there. Which if we admit^ it wjU feem to 
follow, that the Samnites and Etrufcans, at ieaft in the 
feventh century of Rome, wrote only »1 fl R R n , >, 
C PA APILC, equivalent toC. PAPIVS. C, or CAIVS 
PAPIVS CAII, imitating the Greeks in this particular ; 
who ufed the ftither's name in the genitive cafe only, 
fupprefling by a moft common (21) cUiplis the word 
TIO2, on fuch occafions, as by an infinity of inflances 
might be evinced, were it in any manner neceflary. 

Some authors (22) take the galeated head, exhibited 

. (19) Jo. BapL Paflfer. Pibur. JumnaL Sacr, Menf. Heraiknt^f. 
iUuftrat. Vid. Symbd, Litter^r. Vol. I. p. 20j. Florcnti«, 1748. 
• (20) Annib. dcdi Abati (^ivicri, in Saggi di DiJerUi%. Aua^ 
*4imic. bfc. Tom. U. p. 49. & Tom. IV. p. 132. 

(21) 8udi dlipfes as this were antiently not uncommon amongft 
the Etnifcans, as we learn from feveral iafcrlptions in the language 
and charafier of that nation ; for a farther account of which, recourfe 
4nay he had to the author here referred to. Jo. Bapt. Paflcr. De 
JkMuM, Etrufc. apud Ant. Franc. Gor. in Muf. Etrufc. Vol. UI. 
p. 121, 122. ii alib. Florentiae, I743* 

.(22) F41IV. Urfm. Fklio. VaUl. Sjg. ifot(«rc. <(c. 
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by the medal I am confidering, or at lead by that of 
Tiberius Veturius above-mentioned, to have repre- 
iented Fortitude or Valour ; vrhich was efteemed as 
a deity, by the Romans. But Sig. Annibale degli 
Abati Olivieri believes a fimilar gaieated head (23), 
on one of the medals of C. Papius Mutilus, to have 
pointed out to us Mars, the god of war. Which if 
we admit, that preferved by our coin will probably 
be allowed to have reprefented the fame deity. Noff 
can I thmk this at all remote from truth, as Mars 
was held in the higheft veneration amongft the an- 
tient inhabitants of Italy, and particularly the (24) 
Samnites, to whom the piece before me ought indu • 
bitably to be referred. Be this as it will, the gaieated 
heads ftill viiible on my Samnite-Etrulcan denarius, 
in the fineft confervationji, and the Roman one of the 
Vcturian family, here defcribed, feem in all points 
to have agreed, notwithftanding the diverfity 01 cha^ 
fz&tn on thofe coins, as has been already obferved. 

The four armed foldiers touching with their fwords^ 
or flicks, a fow-pig, held by an herald, with his left 
knee upon the ground, on the ceverfe, undoubtedly 
point out to us an alliance, or confederacy, formed 
between four powerful Italian ftates. The cere- 
mony reprefented by this type was more antient, 
(2f ) according to Livy, than the reign of Hoftilius 
TuUus, the diird king of Rome. We find it de- 
£bribQd by (26) Virgil, who agrees with Livy in this 
particular, in ^e following lines :. 

Armatiy Jovts ante aras^ paterafque- tenenter^ 
Stabant j et cafd feriebant fcedera pored. 

(23} Annib. degli Abat. Olivier, ubi fup. Tom. II. p. 64, 65». 
(24) Annib. dcgli Abat. Olivier, ubi fup. Tom. II. p. 64, 65. 
(2O T. Liv. Lib. i. 
(20) Virg. £n. Lib. viiL v. 640, 641. 

The 
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TheSamnites^heMarfiitliePicentes, ahdidie l^ucaniant 
(zy) feem to have been, the four principal nations that 
firft entered into an alliance againft Romerthe memory 
of which has perhaps been perpetuated by this coin^ a 
little before the commencement of the Social war. 

That the firfl letter of the monogram, in the infcrip* 
lion behind the galeated head on my Samnite denarius^ 
is £, to demonflration appears, from the lafl Etriifcan 
clement of the word ^dJTVT, TVTERE, asitoc- 
curfroa a valuable medal pubUfhed by ( 2 8 ) Mr. Haver- 
camp; efpecially, as this is fupported by a limilar in-> 
fcription, handed down to us by one of Lord ( 29) Pem- 
broke's Etnifcan coins. The laft letter of the aforefaid 
monogram is evidently theSamnite-* Etrufcan accented 
I, as ha&been already remarked. This character and the 
pther eonne&ed with it formed the diphthong 13, or 
£1, which the moft antient (30) nations of Italy had in 
conunon v^ith the Greeks. A coalition of the two ele- 
jtnents here.is moft evidept and confpicuous. The ac- 
cented I in poWer fcems to have approached pretty near 
the Latin E, as we learn from the name VET VRI VS ; 
the fecond letter of which apparently anfwers to the firf^ 
Samnkc-Etrufcan accented I of the word X/RSTA^i 
FITEEIV, on my coin.. It may likewifc be clearly 
evinced, from the local proper name ^/VMI\l^T> 
TEANVR, or TEANOR, exhibited by a lilver me- 
dal of Teanum, in my poffeffion, extremely well 

(27) Aut. Livi Epit. Lib. Ixxii, Ixxiii. Appian makes the 
MaiV) the Peligni, the Veftini, and the Marrucini to have firft 
taken up arms againft the Romans, in the Italian war% Appiam 



Alexandrin. De Bell. Civil. Lib. i. p. 634. (374) Amft. 1670. 

(2S) Andr. Morel, ubi fup. Tab. Num. Hifpan. n. 18. 

(29) Nunufm. Antiq, i*^c. a Thorn. Peoxbr. & Mont. Gomer. 
Com. Collet. P. 3. T. 116. num. i. ' 

(jp) Jo. Bapt. Paflcr. Pifaurenf. ubi fup. Vid. Symbol. Lit- 
Urar. ubi fup. p. 207. 

• ' preferved; 
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|>rejrerveil. This piece, aboat the fize of a doubk 
denarius, prefents to our view a ty^ on the reverfc 
fomewhat different from that of Lord Pembroke's 
(31) fimilar medal. The Samnite-Etrufcan N and 
R, on my coin, are of a pretty unufuai form. With 
regard to Ac word .Hnf?Rn> PAAPII, or PA- 
PI VS, we find a Samnitc proper name, with the fame 
termination in the nominati\^ cafe, on one of the 
moft valuabie Samnite-Etrufcan remains of antiquity^ 
dug out of the ruins of Herculaneum, and moft 
learnedly explained by Sig. (32) Pafieri. That word 
and the prenomen prefixed to it occur in the follow* 
ing Samnite-Etrufcan charaders, JI^RJ^.n/, L. 
8LABIVS, not L. SLABIIS {33), as that acute and 
ingenious author feems once to have imagined. 
That fome Etrufean proper names, of cities at leaft, 
in nature fingulars, and exprefled in the nominative 
cafe, always retained the termination II, from the 
words VEII, TARQVINII, VOLSINH, &c. muft 
be allowed abundantly clear. 

Many more curious particulars, relative to antient 
Etrufcan literature, are naturally deducible from the 
^Samnite-Etrafcan infcrijptions i have undertaken to 
confider, in this and a former paper ; all of which I 
inuft at prefent fuperfede^ as having time only to 
aflure you that I am, 

Good Sir, 

Your mofl obliKd, 

Chrift-Chun*, Okc». ^'^^ "^^^ ^^^ c'"''-"^' 

July 21, 1760. J- owmton. 

(31) Nurmfm. Antiq. &c. a Tho. Pembr. & Mont. Gomcr. 
Com. ColUa. P. 2. T. 88. num. 3. 

(32) Symbol, Litterar. ubi fup. p. 207—216. 

(33) Jo- B*pt. Paflcr. Pifaurcnf. Jumnal. Sacr. Minf Hercu- 
kmnj, lUuftrat, Vid. Sjmb^l. Litttrar. ubi fiip. p. 209. 
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VnL An ^Account of an Eruption of Mount 
Vcfuvhis \ ht a Letter to Philip Carteret 
Webb, Efq\ R JR. S. from Sir Frandg 
Hatois Eylcs Stiles, Bart. F. R. S. 

Dear Sir, Naples, 23d Dec. 1760. 

Kcad Jan. 29, T Did i>ot ifltcnd to havc paid my rc^ 
17^1' X ^P«^ *<> yo^3 'ii^ I l^d better leifurcj 
but a fiidden eruption of Vefuvius this day prompts 
me to give you. a few lines by this pofl. The moun- 
tain, which, was quiet in |^ morning, with icarce 
any viiible fmoke, threw up on a ^den, about noon^ 
a vaft column of bl^k, impke^ which rofe to a yery 
confiderable heiglu ;; and, before it had diffufed itfel^. 
inade a fplendid and gbiao^ appearance, as the fun, 
whid) was thai ibiniogr- gilded the fuperior part qf 
it;, but icon after, it difperfod^ and covered all the 
mountain, and a great portion of the fky in that 

2iart^. The alhes^ chat fell irom it, refembled the 
Uing of. a heavy fliower, feen at a diflance, an4 
miuft have done great mifchief, if any living thing 
was ;uiickr them, .as is but too probaUe.. The drift 
^the ftorm, if I may call it fo, was towards the 
fouth-eaft, the wind being, I believe, nearly north* 
weft. Portici might be within its influence'; but the 
body of the fmoke feemed tp go beyond it; I mean, 
that it pafled on the fouth-eaft fide of it, which is 
beyond it, reckoning from Naples. At the fame time 
that this fmoke broke out, we obferved two large 
columns of fmoke arifing at the foot of the mountain,, 
•a the fbuth-eaft fide of it which befpoke eruptions 

in 
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in that part : and this has proved true ; for the firft 
fmoli^ n-om'thetop fcxxi aftef decreafed, probably 
from the vent obtamed at the foot; and ever fince 
funfet^ we. have feeo the foot all on fire. It is novir 
burning with great violence in that part, it being 
about elevdh o'clock at night. The diredlion of the 
line of fire, as v/c fee it, is from the mountain to- 
wards the fea, and runs, as we judge here, in that 
part, where Pliny's Lava, as it is called» came down 
to the fea. The prefent lava cannot, we tliink, be 
far from the fea. We fuppofc, that the mountain has 
burfl: in its fide, fomewhere much nearer the fummit } 
but that the lava* has mn down under the old lava, 
till it broke out where the fire now is. The line of 
fire, we think, -muft be two, if not three^ miles in 
length. • '' 

Mr. Lovrther, and his companion Mr. Watforii 
were at the mountain,' when the fmoke broke out at 
the fummit, and had almoft climbed its height; but 
were fbrtvinately to the windward of it, or they muft 
have been ' dcm-oyed. The noifc, diey fay, was 
Shocking to them, and the ftones thrown up very 
alarming. Their guides fled firfl:, and they after 
them I and they have efcaped aH harm, but the fii«* 
tigue. As the poft fets out in a quarter of an hour^ 
I can only haftily afiure you of my being truly 

Yours, &C. 

F^ H. Eyles Stiles. 
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IX. Another Account 4f ihe Jaime Eruption 
vf Mount y^dQvm&i InaLeftertoDjitdtt' 
Wray, %; F. R. S. from Sir Franci* 
Ha&kis £yk» SdleSt Bart. F. R.JS. 

Dear Sir, Naples, 29di Dec. rjrio. 

*^ 6*'*' ** A ^'^ puUic exhibiiiions are pn^ibited 
' JljL ^ * fi^^ <l*ys <^tt account of the 

erupcioD of Vefuvius ; and intereft 16 making with, 
the iaint of the place, to prote£t the city from the mif* 
chiefs, which the moontain is iuppofed to be threaten^ 
SDg us with. There is, indeed, a very extraordinary 
eruption at or uear the foot of >die mountain i 4>ut it 
bodes no evsl to Naples in the opinion of any, but 
the very timorous, wlio take in all poflibilitics, and 
who are led io imagine, Awn this eruption at fuch a 
diftance from the fuoimit, that Ac foil, on which 
we ftand, is not to be trudted. This new eruptioA 
began ioa the a^d inftant: it was accompanied hy a 
wqr extraordinary one at the iummit, which I was 
:mi eye-witnefs of, from our awn windows, about 
noon I and, I believe, this was a wtry few minutes 
after it happened. Mr. Lcwther, and bis compa- 
nion Mr. Watibii, were, at ^at time, climbing the 
mountain, and, with the Abbate Clennente their an- 
tiauary^ and fome naAic guides, were arrived within 
any yards of the funwnit, when it burft out. The 
flames, and the ^ccenied flones thrown up, welie 
very terrible, by their account; fome of the latter, 
as large as foot-balls, fell on their fide ; but the 
;greater part fell on the other iide the mountaif). 
V^L. LIL G The 
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The fmoke only was vifible from our windows, the 
jQatnes being concealed within thjs fmoke, and alfo 
pverpowered by the brightnefs of^the fiinfliine. But 
this fmoke was a moft glorious objed: for it formed 
art upright Column, of a very great thicknefs, at 
firftj but fenfibly increafing every moment, by frelh 
fmoke, that we faw climbing the fides of the column, 
as if the interior part' was too folid'to admit it. The 
height of this column anfwcred in proportion to the 
diameter, like that of a pillar in architedhire. From 
this you may judge of the bulk of the appearance : 
the coliimn fupported its perpendicularity near a 
quarter of an hour, whether from the ftrength of the 
blaft that threw it up, or from the refiftance made 
by fo great a body to the force of the wind ; per* 
hap§ from both thefe caufes; for the latter niuft be 
itdmitted as one, if we confider, that the power of 
the wind will only increafe with the fur face of the 
body to be moved, whereas the refiftance will be a6 
the mafs. The upper part of this fmoke was finely 
illumined, and variegated, by the fun; and when, 
it began to unfold itfelf, it appeared juft as Pliny has 
defcfibed the eruption, that deftroyed the naturalift-; 
that is,, like a branching tree ;. to which comparifon 
of his I may add this circumftance, that the creep- 
ing of the frefli fmoke up the fides perfedtly re-. 
fcmbled the undulating motion of a neft of cater- 
pillars, when climbing the trunk of fome vegetable. . 
This glorious fight, which is itfelf almoft worth a 
journey from England, did not laft long; for, in 
lefs than an hour, it diffufed itfelf, blackening all 
the mountain, and a large portion of the fky -, and 
WJhen the wind had cleared, the top of the mountaiq, . 

whichi 



[43] 

which it did foon after, we obfenred the imoke 
afcending from it to be very moderate, though, if 
compared with that, which ifliied before the eruption, 
it might be faid to be very confiderable. 

Thus far the fummit : now for the foot, where we 
obfcrved, at the fame time, a double column of fmoke, 
that we judged to be an eruption, and it proved to be 
a very great one. The flames, and the light of the* 
llream of lava that iflued from it, became vilible after 
funfet. We went all (>£ us the next morning (the 
a4th), to take a nearer view of the eruption j we 
took the great road to Salerno, and about ten miles 
from Naples, about mid-way between Torre del 
Greco and Torre del Ai^untiata, we were flopped 
by the fliream of lava, which had crofled the road^ 
and was making for the fea. The mouths of the 
eruption were about a mile and half, or better, to 
our left, and were raging in a very frightful manner, 
as the noile of the explofions, which fucceeded one 
another, at the interval of only a fecond or two, was 
equal to a ftorm of thunder. - The flames were ^ery 
bright, after it was darkj and the ^ccenfed ftones, 
which were thrown up in vafl: quantities'at every ex- 
plofion, refcmbled the fpringing of a mine, zs they 
call it,, in a fire- work. We flaid an^.hour or two, 
in the night, on/ihe fpot^ to behold thi| fight. Thefe 
ipouths of. fire fliU cjontinue to piayj* but the lava, 
has 'not yet reached the feg> fhough it was faid to be 
within half ;a rpile of it, whe^ we were there. A 
fmall rifing of the gjouad before it has obliged it to 
fpread in breadth, -and ^te pi:9grefs for , th^ ^4iore is • 
very flow: perhaps it may no^t reach. it,^ if the; prup- . 
tion continues, but ipayj, ;by, the level of the.ground,, 

G 2 be 
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be determined to fomc other direction. The mouths 
are faid to have been fourteen in all at firft, after- 
>vards reduced to eight, and now, I believe, mucb 
fewer. There are three hillocks, large enough to* 
be diftinguifhed at Naples, that are formed by the 
ftones and matter thrown up at thefe mouths, and; 
©ne of them is already a young mountain. Some 
imagine the eruption will laft many months, as the 
lower eruptions have generally lafted longeft; and 
lliis, I think, is a great deal lower than any that 
ever happened. 

F. H. Eyles Stiles^, 



X. ExtraS of a Letter from Mr. Robert 
Maekinlay, to the Rfpht Hon. the Earl of 
Morten, E. R. S. dated at Rome, the 
Qtb January 1761. concerning the lata 
Eruption of Mount Vefuvius, and the Dif*- 
covery of an antient Statue of Venus atr 
Rom& 

RradFcb. 19, fnfnHERE has^ been a moft terriWec 
*^ '* Jt eruption lately of moujat Vefuvius, , 

about the kitef end of kft nnmth, but the accounts, 
liiitfaerto arrived are noj very dHlinft:' however, , theyr 
all agree, that there wcce Bine new nicut^is, or open-- 
ings, lowarcfe the Torre del Greco and Annonciada :-. 
that very confidcraMe fiiocks of aa earthquake were. 
felt-all over Naples : that neither fire nor fmoke came. 
out of the old crater: that the lava had run into the^ 



fia :• and that beyond Portici, upon the high-road;, 
the lava was in height feventeen palms^ and fome of 
the ilreams four hundred yards broad. Much da--^ 
mage has been done to houfcs and vineyards ; andi 
'tis faid the palace of PorXici has fuffered fomewhat. 

In the month of September lafl, a Venus, ofxnofl: 
exquifite woikmaniliip, was dug up here in the Mons 
Ccelius, near the place called Clivo Scauri. It is in 
the pofleflion of the Marquis Carnavallia,. who gave 
fifty fcudi to die workmen, their full demand, ^ ^s the. 
kalf of the value* ^accoiding. to agreement, though. 
^Us worth fooie thoufands^ It is full fix feet high. 
Ml the fame attitude with the Venus of Medicis, with 
tiiis di^eoce, her right-hand^ before her breail, and 
her left fupporting a light drapery before the pu- 
denda. On the bde» which tsM onefNpied^ virith the. 
iUtxtCy and qii»te intire, . i& thc^folbwing infcription t, 

AnoTHC y " 

eN. TPOIADI 

A^POAITHG 

MHNO*ANTOC: 

anoier 
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XI. A Letter to the Rev. Dr. William Bra- 
kenridgc, ReSior of St. Michael Baflifliaw, 
London, and F. R. S. concerning the Te?*m 
and Period of Human Life : In which the 
Inequalities i7t conJiruEiing^ and the falfe 
Co?wluJio?isdrawnfromDrjL{2\\ty^s Breflau 
Table are fully proved ^^ the fuppofed extra^ 
ordinary Healthfulnefs of that Place is par-- 
ticularly examified^ and confuted \ and its 
real State equalled by divers Places in Eng- 
land ; the Imperfe&ion of all the Tables 
formed upon looo Lives isjhewh-^ and a 
Method propopofed to obtaifi one. much bet-- 
ter: By T. W. A.M. 

*^ It were to be wiflicd, that fomc inland town could be found in 
'* England, where there was kept an annual regifter of births 
** and burials, with the ages of the dcceafed, and where there 
" is no confluence of ftrangers." 

Dr. Brakenridge, in Phil. Tranf. Vol. XLIX. p. 172. 

<* An author fliould be fond of reading his works to thofe, who 
** know how to correct, and efteem them. — He that will not 
'* be corrcded, or advifed, in his writings, is a-kin to a pe- 
" dant." Monf. De la Bruycre, tranfl. by N. Rowe, Efq; 

^iid dignum tanto ferd hie promijjor hiatu ? HoR. de Art. Poet, 

Reverend Sir, 176^0. 

Read Jan. 29, A S I highly honour your ingenuity, 
« 'S'l; i- f\^ and applaud your candid treatment 
of thofe, who entertain fentiments different from 

your 
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your own, while they attempt to difcovCf lifeful 
truth, I prefiime to lay before you, a great mafter of 
the fubjed on which I write, fome hints relating to 
what has been publifhed, and hope to give, as has 
been defired (i), a little further light, by what I 
have obferved from my own parifli for 24 years paft, 
having noted the particular ages of 1700 perfons 
buried in that tinie (2), from the London bills, 
more efpecially on the age of 1 00 years, and up- 
wards, and from the accounts of every other place I 
could procure. I fliall mention at prefent a few lead- 
ing points only, and thofe as briefly as I can, fenfible 
of your ability to. trace their confequences, and pre- 
fent them as they occur to mind, on view of your 
table and difcourfe in the Philofophical Tranfadions^ 
Vol. XLIX. p. 167. 

Comparing the burials of London and Breflau, 
you fay 8110 die at London, and 202 at Breflau, 
under 2 years of age. I acknowlege it not only 
yours, but a current opinion, taken as a firfl: prin- 
ciple, that at Breflau about y of thofe that are born 
die under that age 5 and the place has been cele- 
brated for its healthfulnefs, for the fuccefsful care of 
infants in particular, and for the good conftitution 
and longevity of its inhabitants in general, a place 
much envied, and much contended for. Now I 
grant, that the numbers 145- and 57 make 202; and 
diat 1000 — 202 = 75)8, which ftand in the third. 

(i) Richards* Annuities on Lives, 1739, prcf. iii. Dr. Bra* 
kcnridgc, Phil. Tranf. Vol. XLIX. p. 172, 

(2) Intending, if I (hould Jive, to publifli them, with extrafls 
fiom the regifters for 200 years, and the refult of the number of 
iababitaats twice taken froYnhoufe to houfe^ 

year. 
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^etr in Dr. H^lcfs table; but ftill can by no ntnm 
admit the inference i^and ani iurprized it /hould cfor 
be imagined^ that or looo children bora at Breflau, 
202 only die under a years of age), for yery good 
reafonS) to be found in the book of nature^ and in 
Dr. Hallcy'8 diflbrtation too, as I ifaaU make appear 
by and by. 

In the mean time, let me obferve how much it 
were to be wilbed^ that all, who write upon this 
fub^efb, would begin from the birth, or o year» 
and give a true annual regifter of the growing, the 
moft confirmed, and the declining, ilate of life, by 
ibme method devifed to make it vifible at once, as 1 
/liall fhew hereafter, without leaving the reader to 
try the numbers fingly upon every occaiion. For 
while fbme account from the quick conceptions (3), 
as in the London bills ^ others from the living births, 
as is your way, and I think the beft ; others from 6 
or p months, or a full year after the birth, as Dr. Hal- 
ley and Mr. Kerfeboom have done, (and great is the 
tranfition firom o year, or the birth, to thofc of 
1 year old), there muft arifc confuiion at firfl fetting^ 
out, and apparent, if not real contradi(flions, in com-* 
paring one account with another. And it ihould 
likewife be well remembered, that if a lefs number 
are taken for the deaths in the fiv(t flage of life than 
there ought to be, the more in courfe are thrown (4,) 
back upon the enfuing decads of years ; and thus a 
whole table may be efFeded by the firft year only 

(3) Graunt's Obfervations on tht Bilh ©f Morttlity, 5th edit. 
T676, p. 2a. 84, 85. and from hence alxs'tives and fblborn arc 
included in the burials. 

(4) See at the end of this Letter, p. 69. (r), (d)^ (#), and (/)• 

unfairly 
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tmfairty rcprefentcd, as Dr. Halley's certainly is, if 
he ever meant, as he is generally, \)\xt I think not 
rightly, underftood. 

I faid I could not admit, that of looo children 
born at Breflau 202 only died under 2 years of age; 
and, having prepared you for it, (hall now rive you 
the reafon. Dr. Haliev ftates the births (5) ceruin 
at 123S, and adds fartner, that 34S of them do die 
in the firft year ; that but 8po arrive at a full year's 
ag«; and that 198 more do die in the 5 years next 
fbllo^ying. Upon which data, I flate thofe 6 years 
of the local lives and deaths, and their proportionals 
for 1000 births, as follows. 



Year 




begin. Bora. Die. 


Born. Die. 


I 1138 — 34.8 


of 1000 — 281 


2 8po— 76 


719— 61 ' 


3 814— 49 


(Jj8— 40 + 


4 rsy— 3s>i98 


6i8— 28 J 160 


s 730— 23 


53,0— 19 + 


<J 707— I5J 


f7i— la . 


7. dpa, as in the table 


; but 5JP only, if begin 


with 1000 1 


births. 


+ M^\fi^^ *^^ "'*'' /tf^*?* 


in to the integers from a 


decimal of,s or more. 





And from h^nce I think it very olain, that out of 
1238 births at Breflau, 424 die under 2 years old; 
and therefore, out of 1000, 342 die under that age: 
which is fomewhat more than I obferve in my parish, 

(5) Lowtborp's Abridgment, 5th edit. 1749, Vol. IH. p. 669. 

Vol. LII, H though 
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though mine exceeds Mr. Kerfeboom's (6) account; 
and I am better pleafed to find, that what I take for 
the truth lies between them. And here I (hall ven- 
ture to aflure you, upon the whole, that when 
brought to the due proportionals for i coo births only, 
the account of Breflau falls in between (7) thofe of 
my parifh and of All-Saints in Northampton -, fo 
that in reality, there is nothing either remarkably (8) 
healthful, or long-lived, in the inhabitants of Breflau, 
as has been imagined, by miflakine our author's 
meaning, who perhaps might intend his ages (hould 
imply the middle of every year, his title, being age 
current, and from the 1238 threw oflT 238 only for 
6 months, or more, at firfl fetting out, and not the 
whole 348, as he would have done, if intended for 
the whole year. However, let his dcfign be what it 
will, the number 69a (being the -remainder of 123.8 
after 6 years deaths) is placed in his. table j and if we 
take the 692, and what follows thenceforth, we muft 
not forget with what number the. author began, nor 
confound his with other tables, that really begin with 
1 000 births, becaule this has 1 000 perfonsin^the firft 
year. » 

It is with great regret, that I mention any ble- 
miihes in this table, fo much and defervedlyefleemed, 
which has given the lead to many others of the like 

Year. Livet. Dieb 

(6) Mr. Kerreboom's table begins i — 1125 — 505 but 
the fuft year from the birth is fupprefled, and o year fhould be 
1400 — 275. He might have faid this plainly, to prevent aoy 
ftumbling at the threfhold. 

(7) See p. 69. (d), (b), (i), and {/)• 

(8) Ward's Clavia Arurae, p. iii, Hodgron> pref. Stone- 
houfe^ pref. p. 7. 

kind. 
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kind, but I cannot fay it is exacft. For by departing 
from his preliminary (9) difcourfe in the firft 6 years, 
and varying his table from the flated proportions, at 
their refpedive ages therein fet forth, it is certain the 
one does not agree with the other, till the jrears 57 
to 62, and in the fingle years 72 and 80. And it 
were much to be wifhed, that Dr. Newman's papers 
were made public, to difcover the origin and juftnefs 
of thofe proportional numbers, how they prove from 
year to year, and from what leading proportions they 
were deduced. 

Howevet-, if the confideration of the firft year 
was the only reafon for defiring them, it might be 
needlefs, there being another paflage in the fame 
diflertation, which further confirms what I aflert; 
where, fpeaking of thefe tables of Dr. Newman, 
about to be ranged in particular form by himfelf, he 
makes this obfervation (10). It appears hereby, that 
the one half of thofe that are born, die in 17 years 
time, 1238 [births] being, in that time, reduced to 
616. For we cannot, by any means, apply thefe 
words to the number 1000 in his own table, which 
are not reduced to half, till near the 34th year; an 
aflurance to all, that know any thing of thefe mat- 
ters, that 1000 births, and 1000 perfons, the one in 
the beginning of life, the other ih the beginning of 
his table, mean very different things, and that any 
conclufions, truly drawn from the one, may be very 
falfe when transferred to the other. 



(9) A general ftate of thefe may be feen, p. 69. a.yesurly one 
Ifoiud take up too much room here, thotigh I have it before me. 

(10) Lowtborp's Abridgment, Vol. niT p* 677. 
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If fome miftakcs, and unfair comparifons, arifc 
from divers tables not beginning all from the fame 
point ; if in the London accounts the abortive and 
ftilborn muft be thrown out, and alfo an allowance 
made for as many as die in the greater part of the 
fir ft year (while the 1238 BreQau birtm were re- 
ducing to 1000 perfons only), before a juft compa*- 
rifon can be made with Dr. Halley's table, as it now 
ftands s then the 8 1 1 o at London (11) muft be re- 
duced, or elfe the ao2, or rather the 34a above- 
mentioned, be further increafed by an allowance for 
fuch abortive and ftilborn. And when thefe altera- 
tions are made, the accounts of the two places will 
not appear fo amazingly different, in proportion tQ 
their refpedlive numbers, upon the whole, 

Befide the inconvenience of the various accounts' 
not beginning together, I ftiall add another objeftion 
no lefs material ; that the tables are formed in too 
fmall numbers, and, by that means, cut off 20 or 
30 years of the term of life, and undervalue it ia 
annuities, as nothing worth. He that begins with 
1000 only, either ftops fhort of po, or runs quite 
out between the P5th and 100th year, and can go 
no further 5 becaufe out of 1000 births, it is not ex- 
peded, fo much as one (hould arrive at the age of 
100 years. But what muft become of thofe many 



(11) Adding 2000 to the burials divided by 10, is, in cffeSt^ 
adding 20,000 to the whole. The increafed column is 5 (hort, 
which would arife from additional parts loft, and make the iiiU 
fum. The laft number in the Bccflau colunui ihould ngt be 33> 
but 27. Dr. Brakeniridgc. 
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in the London (la) accounts (for inftance, in the 
30 years, 1728 to 1757 inclufive) ap7p living at 90, 
242 living at 100, 10 living at no, and one living 
to 138 ? Are thefe to be wholly omitted by thofe, 
who pretend to give a true ftate of hunaan life, the 
£rft number near thrice as many as the ufual tables 
begin with ? Or, could they be overlooked, if the 
computation began with 1 00,000, or a million ? 

Further, fhould the value of annuities fink fo pre- 
cipitately, and clofe fo foon, will they be granted to 
perfons aged pf for nothing, as the table of Mr. dc 
Parcieux has it, in the fupplement to Chambers's 
Dictionary ? One would imagine thence, that thofe 
aged 100, or more, (hould have a premium to acr 
cept of them. And yet, what would be the con- 
fequence, if the ftate granted an annuity to 1 00,000 
perfons, and the furvivors of them, to fubfift intirc 
to the death of the longeft liver, and have it to pay 
20 or 30 years beyond the utmoft expedation re- 
prefented in fuch tables ? It may here be obfcryed, 
in rcfpedt to London more particularly, that the 
indudUon from this refiduary part of life is well 
fupported, fince at 90, or later, few think of re- 
moving from town. Or, if it be infifted upon, that 
fome do remove after that age, it will be allowed, 
that the burials of the fubfequent years would have 
been higher, if they had all ftaid and died there. 
It may leem quite impertinent to mention this to 



(12) Mr. Stonehoufe forms his account on 529,623, of which 
181 lived to 100 years, and upwards; yet, beginning with 1000, 
dofcs his table at 95. It is needl«fs to name many others iaa 
general fault, to which the eafy management of fmaU numbers is 
a temptation. 

you. 
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you, who have affurcd us, in general terms, that 
the burials (13) after 50 are lefs than they ought to 
be, allowing the accounts fufficiently corredt, and 
the numbers in kter life not exaggerated, but rather 
the contrary. 

It will be found then of particular fervice, that 
for thofe of 100 years old, and upwards, we have 
the age of every fingle death ; and forming a table of 
them yearly decreafing, and applying Dr. Halle/s 
third rule of halving the tabular lives in any year, to 
difcovcr the term expedted, it will come out, that a 
life being, like one of the 242 aged 100, has an equd 
chance to live 2 years 3 quarters, or more (14); 
and, by his procefs for finding the value fi-om yearly 
chances, and at 5 per cent, it amounts to more than 
two years and a hsdf purchafe (15). Now, by your 
table, a life of Sf has not a better expedation i and 
following too clofe upon your heels, Mr. Dodfon 
values an annuity of 1 1. for a life (16) of 68 but at 
68. and gd. ready money. I fhall not controvert 
this point; but defire to know, who will grant fuch 
annuities, or greater, for all that could be found of 
that age, or as many of them as (hould be fele(Sed 
for nominees : I fay nothing of the firft number in 
his table. Doubtlefs you mean by i the firft year of 
new-born children; and yet if he means the fame, 

(13) Phil. Tranf. Vol. XLIX. p. 175. 

(14) As all the tables do or would reduce life to o before lOO, 
how will they emerge aeain, to join conformably with thefe in 
term expeded, or value r Yet Uicfe are xealitlea^ fet in public 

WW. 

(15} Procefs in MS. fol. 4. 

(16) Pha. Tranf. Vol. XLIX. p. 891. 

J and 



and values an annuity for a new-bom child^ whofe 
equal chance of life is not 4 years, at ia.51 years 
purchafe, it appears to me greatly over-rated, and I 
fhould fufpedt fome fallacy in the method of com-, 
putation. 

Another thing I fhall propofe to your confideration, 
is the forming a continual regifter, if I may ufe that 
term, of the proportions of lives and deaths, by adding 
after each year, how many would have died out of 
1000, or one out of how many, or both of them, in 
fubfequent cojumns, with the differences, increafing^ 
or decreafing, from year to year. If one only be 
ufed, I rather prefer the former, as it ftrikes the eye, 
is a more natural reprefentation of increafing morta- 
lity, and (hews at once, if 1000 were to begin every 
iingle year, how many of them would die in that 
year, in proportion to the lives and deaths of fuch 
year in the table. The latter may be more agreeable 
to others, and is of fingular ufe towards the end of 
life. I fliall give a fpecimen of both on your table 
for 3 decadS) by whicn you will better perceive what 
I mean, and the ufes (17) that may be made of 
them. 



<i7} Vide p. 6i. 
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It is ufudl with me» to note the yearly differences 
of mortality, which I could not do here, on account 
of the iregularity, butonlyindecad ii, &c. By the 
way, I muH: give a reafon why I fum up the column 
of lives^ which I confider as fo many annual ex- 
pofures, and this as the total of the lives, each ex- 
pofed to the chance of mortality for one year ; (i. e.) 
4^6 in the firft, 402 in the fecond, kc. and 388^ 
in the ten years; and, upon the whole, 38 deaths* 

Exp. Die. Exp. Die. 

And thence 3885 : 38 :: 10,000 : 97.812 5 which 
iaft term is the proper Aate or degree of mortality 
for that decad, and 9.78 a mean thereof, at an aver- 
age. 

It is generally acknowleged, that fome one be- 
tween the loth and 20th is the heakhieft year, i. e. 
the year in which feweft would die out of 1000, 
and the annual degree (18) of mortality Aiould in- 
creaie (fwifter or (lower as it happens) from thence 
to the end of life. But how is fueh vear to be found 
among the irregularities of the firft of thefe three 
decads ? Or how fhall we look upon 10. 11. 14. if 
as a due progreflion in the fecond ? And if the num- 
bers 16. 19. 20 do go on increafing in the third, 
why does the degree of mortality go back to 17, 
then forward to 20, then back to 17 again, and 
forward to 2 1 per mille ? in fuch a manner, that one 
out of 40.8 (hould die at the age of 36, and but one 
out of 58.6 at the age of 37 ; and again, one out of 48 
(hould die at the age of 38, and but one out of 56.4 
at the age of 39 ? Is not this reprefenting the 37th 

. <K8) A miftaken inference from this, fee p. 65. note (3c). 
Vol. LII. I year 



[ S8 ] 

year of life as a healthier than the ^(Jthj and the 
3^th healthier than the 38th year of life ? 

I am fenfible you might fay, this is owing to the 
promifcuous changes of f and 6 in the deaths, for 
which you may have reafons, though I cannot fa^ 
thom them. With me it is not a matter peculiar to 
your table, but a certain confequence of beginning 
with I GOG only: for having no -changes, but what- 
amount to an unit more, or an unit lefs, that h too 
great a leap at once, in fuch fmall numbers ; when 
there might have been, in 500 and 600 deaths, room 
to cxprefs duely the intermediate gradations of in- 
creafe, or dccreafe, for every fingle year. 

The laft thing I fhall mention, is the term or ex- 
pedation of life, fliortning too fwiftly, and then re- 
coiling. I ihall inftance in your table, and Dr. Hal- 
ley*s too (and the fame will be found in the reft)^, 
and apply to them his rule above-mentioned, and the 
term, or probable expe<ftation of life, will come out. 
thus, for the ages following. 
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The column per mille, (hould Incrcafcf and that 
one out of, (hould decreafe, with fome fort of re- 
gularity : I fay no more of thefe, referring to what 
I have written above. My dcfign here is to {hew, 
that the term of Kfe (i^) decrcafing too fwiftly, finks 
below the truth, and then ftands ftill, or increafes, 
to become agreeable to the rule of nature, found in the 
courfe of fubfequent years. Thefe irregularities and 
dilproportions might be avoided, by beginning with 
4 3. CO and 68.00 ; or, it might be as ^tisfadlory to 
many, to decreafe the 4.11 years qxpefted to 2.75,, 
by proper intervals, or differences, greater above than 
below: an expedient not to be defpifed, when the 
capital points, from and to which, are previoufly 
fettled on good authority. The term found by 
Dr. Hallcy's tabic is ftill wider from the due courfe.. 
I am apt to imagine, the confcioufnefs of thefe diffi-. 
culties induced you to flop fliort, and perhaps you 
will wonder, that any one elfe would take the pains, 
to furmount them. 

But to return. You may p^ibly think it unrea-- 
fonable, that any body fhould infift upon fuch a va- 
riety of fcruples, in a cafe where the befl means of 
information are too lax, and general; yet,. I hope, 
will cxcufe them, when affured, that my fole reafon. 
for infifling upon them, is not a proncnefs to find 
faults, but an earneft (you may call it an over-^earnefl) 
defire to make what we have better underftood, and. 
attain further means of fuch knowlege, and ftate. 



(19} I uTe this as the (horteft form, meaniog the equsil chance, 
or probable cxpe£latiofi of life ; as many furviviog, as dying before, 
liich period, among liyes of the given age. . 

tbcm. 



f 6' 1 

Acm m the leaft exceptionable manner : for till \ve 
get a more authentic account of life, or ufe what wc 
have, without too much obfequioufnefs to great names,. 
we lliall be as if blind and fettered. During fuch 
prejudices and reftraint, it is too early to compute 
values with minute preciiion, as fome do, and wrangle 
about trifles, while they fufFcr firft principles of greater 
moment to pafs quite unregarded* 

Whether my conjedture be right or not, Dr. Hal- 
ky had reafons why he left off at 84, as you may 
have for ending at 87 ; and the term of final di- 
redtion is fettled by another great maftcr (20) at 8^« 
But when many pcrfons outlive fuch tables, and arc 
moft defirous to purchafe annuities, upon eafy terms,, 
for their lives, and have no rule at all left, it muft be 
Tery acceptable, by whomfoever faithfully performed,. 
to have a table beginning with the living births, 
formed upon 100,000 lives at leaft, and carried on. 
to the extremity,. I (hould almoft fay the utmoft pof- 
fibility of life, with the fwift or flow increafe of an- 
nual mortality, noted in a fubfequent column, and 
in confequcnce the term or expeftation properly 
decreafing, from the bcft life about 5 or 6, till the 
whole be exhaufted : and it would be a fatisfadtion to 
me, if, by fuggefting any hints, it may put abler 
hands at work, to bring it at laft to fuch a perfedl 
ftate, as I conceive, at prefent, in imagination only. 

In profpec^ of this, give me leave to obferve, that. 
the numbers in thofe columns Per mille and One out 

(20) Mr. De Moivre, pref. p. v. (edit. 1725.) trad, p. 10. 
47. 76. 79. This ftrikcs off 14 years of Dr. Hallcy's table. 
Younger lives can hardly lookTo far forward, but old perfons fee 
them at hand, and the value of all expeftations.is in proportion to 
their near ap)>roach« 

3 . «4 
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of, may be of ufe for fuch a purpofe, as diredors ; 
and, by inverting the proportionals, be applied to 
find the deaths of lives given, from year to year (21): 
for as thefe may be previoufly digefted, with greater 
regularity, and the number of deaths found, by mul- 
tiplying the givdn lives by the former, or dividing 
tliem by the latter, a way is opened for conducing 
the work in larger numbers, and with great exadt- 
nefs ! and I conceive, that ten of the bcft accounts 
of different places, each formed by proportion for* 
10,000 births, and all thrown together in the ufual 
feftions, if properly aid^d in the latter part of life by 
the London bills, might be .fufficient, at leaft, would 
be much better than any thing we have ; for tables 
of 1000, 1238, or 1400, are quite diflanced here, 
having no lives at all of 100 years. And yet, who 
can believe that Dr. Halley's 34,000, if they were 
fo many, much lefs Mr. Kerfeboom's 980,000, had 
none of 100 years and upwards j when the London 
bills afford about 8 in a year; and, upon the whole 
of 750,222 burials in the faid 30 years, have 242 
of that age ? Or, who can give a reafon, if they 
had liicb, why they conflruded their tables on fo 
fmall a bafis, as wholly to exclude them ? 

It may be faid^ the 242 perfons, dying above 100 
years of age, did not arife from 750,222 births in 
town, but from a great many more brought in from 



(21) Thefe might be tried, or regulated, by proportions formed 
from other accounts, taking the deaths between 10 and 20 (or 
the moft certain period) in each, for the two leading proportionals, 
and trying above and below for lives and deaths. LefTer aocounta 
of fingle parifties will not do alon6; for as aged lives are rare, one 
is forgotten before another happens^ and ia fmall numbers they 
are not to be expe^ed. 

the 



[63] 

the country after 20, and probably, upon the whole,, 
from double that number of births. I fhall only re-; 
ply, let the number of births or perfons, natives or 
aliens, be what it will, from which the 24,2 arife, 
yet, in fome definite number, fuch and fo many in- 
ftances of longevity are found, of which the prefent 
tables take no notice; and though the fadt is mani- 
feft enough, yet the abfurdity, in refpcdi: to pradice 
and formation of tables, ftill continues. 
• If we look back, we (hall find the firft fketch, 
that of Capt. John (22) Graunt (alias Sir William 
(2;^) Petty) was formed upon 100 Only, and fuch A 
table carried the account to the 80th year, or up- 
wards. Next were introduced thofe of 1000, and 
extended the computation of life to between 84 and 
ICO; tables formed upon 10,000 would advance to 
above lof; and upon 100,000, duly proportioned 
from the materials we have, might continue the ac- 
count to 1 rf years, and- upwards. If in the firft 
fketch, the fuppofed term of life was clofed too foon, 
and it was an improvement to carry on an account of 
the gradual decay beyond the ^oth year, why are 
we to reft here, having additional obfervations made 
for more than 60 years, which furnifh materials for 
a further progrefs ? If there is room, and good founda- 
tion to advance but 20 years beyond the compafs of 
the prefent tables, (hould not this be done? And 
wijl it not make a confiderable, yet neceflTary, altera- 
tion in all computed values, upon annuities to be 
granted to perfons ii> the latter part of life ? 



((12) Graunt's Obfervations, 5th edit p. 84. 
(23X PhU. Tj^anf. N" 19$. 

I have. 
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1 liave not fcen Mr. Smart's trad on the London 
tills, (when and how was it publiflicd ?) nor the col* 
leftions of Mr. Dupre, published by Mr. Buffon, 
fave only through the medium of Mr. Kerfeboom's 
proportions (2 4), beginning with 1000, not births, 
but children of 6 months old, or upwards (25) ; 
which makes a coniiderable difference in refped to 
age given, and yearly deaths, through the whole 
table ; and I almofl: envy thofe, who have the de- 
lirable ufe of choice originals. The accounts of Dr. 
Newman are, I fuppofe, preferved by your focictyj 
and there is a ftate ot the exchequer annuitants (26) 
often mentioned, but not publifhed, by Mr. Lee. 
Neverthelefs, thefe kft being of divers ages (if the 
particular age of each perfon at entry and death be 
not known> though the grofs numbers yearly dying 
may), as it was too great a prefumption to aflert, 
that they began all at the beft ftage (27) of life, and 
were k> nicely chofen (28), that the duratibn of 
ZK years was a thing extraordinary 5 fo it would be a 
blameable credulity to admit thefe points for troths, 
when we continually fee how many are refolved to 
chufe their own lives, or thofe of their children or 
favourites, even when they are receded 10 or 20 years 
from that part of life, which had the largeft ex- 
pedlation. Whether it was this matter better con- 

(24) Pha. Tranf. 1753. p. 139. 

(2j) This WIS done, to compare it rightly with Dr. HaUey's, 
ivhich Mr. K. therefore knew was not from 1000 births. 

(26) Lee's Eflay, 252, 253. « This," he fays, « is the 
<< beft Ruide of alK" Lee's Vtf. Ammit. p. 47. 51. 

(27) Effay 252. 

(28) £% 2534 

fidered) 
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iSdered, or whatever clfe changed that author's fenti- 
tnents, yet changed they were; for, in 1737, he 
accounted a life of 10 years beft, and equal to a term 
of a8 years, and no more; [Lee's Eflay, p. 231. 
^53.] and yet, fince, in (his Valuation of Annuities, 
2d edit. p. g6.) I7J4> he has computed the fame 
kind of life, as equal to a term of 3f years, not- 
withftanding all the allowances pleaded for in his 
Effay (ip); in full coniideration of which, he was 
afraid of overdoing the matter. And yet, if he 
would have given us the true refult of the London 
bills, according to his own ftate, and reckoning with 
cxacftnefs, which he calls to the extremity, a life of 
10 years would be found equal to a term of 34.5^4 
years -, but one of 4 years old equal to a term of 3 8.20 
years; above 3 years better than his beft life. 

I fhould not have mentioned this, but to obferve, 
that it is natural enough, when the expedled term of 
life is taken to the uttermoft, to make fome allowance. 
And yet, if allowance is to be made, it (hould not be 
by an arbitrary and falfe reprefentation of life through- 
out a whole table (30), but left to the difcretion of 
parties concerned, and to be made in proportion to 



(29) P^c23r. 
. (30) Mr. Lee rightly concluding, tliat the Amte of mortality 
ought to increafe from the year of greateft expeSation to the end 
of life, erroneoufly inferred from thence, that the deducend, or 
part of the term of life wafting in each decad, fhould be leaft at 
firft, and greater afterwards ; and fo apportioned it, as long as he 
could go on, contrary to all other tables, and even to thecourfe 
tiiat would arife from his own table of the London bills. Lee's 
EfTay, p. 459. Table II. 

VoL.LIL K the 
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the term found by fuch table j and that, in general^ 
about To of the term deduced, in any part of iife> 
would not be unreafonable, when the account is 
carried on to the full extent of human life, efpecially 
if fuch fuppofed duration is taken as a rule for price; 
for reafons well known to you, by comparing the 
refpedlive (31) value of prefent and future years at 
any rate of intereft (32), and obferving, that a gain 
of time in the latter, would not be equal in value to 
the lofs of like time in the former. 

After many degrading comparifons abovc-men*- 
tioned, to the difhonour of our capital, it may coun*- 
terballance them, to hear what this advocate has- 
urged for its healthfulnefs and longevity, on his own . 
experience. (Lee's Effay, p. 252, 253.) » I do not: 
intend to difparage it, by mentioning a place I have: 
known above 40 years, never famed for falubrity, , 
and yet has produced as nuny (may I fay more ?) per- . 
fons of po, and upwards, than London, as would) 
appear on a fair proportion, formed on the burials of. 
each, by a method too long to be laid before you at : 
prefent} and I am ready to oppofe this, as I did tq > 
the former complaints, fo to thefe boaftings, being , 
both alike ill-grounded and unreafonable. 

As my objeftions extend to all the accounts Lhave- 
met with (perhaps lihould except Mr. Dupre's, if I* 
could fee it intire), you.. will naturally exped:.whatc 



(31) This, I find, has been noted by H. B. in obfervation oa > 
lice's EOay, 1739. p. 18. 21. 33. 

(32} This inakcs hazard of time and hazard of ^9iuc unequal in . 
tourfe, 

li^ve. 
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I iiav« to offer more perfed in their ftead. The 
ground- work I prefent would lie inanut-fhell (33).; 
the edifice would fupply matter for fuch another 
letter : and, I think, you will be glad to have a little 
refpite, to confider of this, and judge how far fonfie 
fafts herein fct forth ought to be regarded, without 
which, I prefume to affirm, all computations of value 
will be found inconfiflent, and very faulty in fomc 
other parts of life. 

Upon fuch an occafioh as this, I hope you will 
excufe the intruiion and tedioufnefs of a new vifitor, 
who aims at further improvements on this fubjedt, 
both in matter and form. I willingly fubmit the re^ 
fult of not a little time and pains to your fuperior 
judgment, and beg you will either frankly pronounce 
it time mifpent, and labour in vain, or elfe, by your 
kind dired:ions, enable me (if the ardor of prefent in^ 
clination ihould continue) to improve and iinifh a 
icheme/ perfedl enough to bear public view. I can 
only fay, I fliould endeavour to keep clear of the 
•bjedtions made to other tables, and to fupport what- 
ever I advance by real fadls, or very ftrong probabb- 
litics, and to make the whole confiftent and uniform. 
I do not enter upon any computation of values, nor 
prefer either of the two methods (34) for finding 
them; let the fadts, upon which they depend, be 
better afcertained. In order to this^ the fole objed: 

(33) Seep. 69. letters (^), (*). 

(34) One propofcd by Dr. Halley, and approved by Mr. De 
Motvre, the other by Mr. Lee. Richards's Annuities, p. i. 
Lee's ValimtiQn, p. a. 

K 2 of 



[&8 1 

of my prefent view is, to ftatc, with all eatadbiefe, 
the term and period of human life, being ambitioua 
fo to execute this underpart of the work, as m^r 
deferve yours, or general approbation. 

Having delivered this meflage, you may form in» 
idea the aukward rufticity of a ftranger, introduced 
the firft time to your prefence, who hardly knows 
how, or when it is fit, to make his how,, and with?- 
draw. 

lam, 

Reverend Sir, 

Your great admirer; 

and moil refpcdUul:' 

humble fervant, , ? 



N. B. In what follows, L anr obliged to number 
I. year beginning, for the fake of others, , 
which I ufually mark o, . and the reft ici,^. 
ao, 30, &C... 
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(a) The refult of Dr, Hallcy's proportionals, (Lowthorp^ 
Vol. III. p. 670.) filled up from year to year, to the 
1 00th year. As thefe come fo near 1174 (ftated p. 669. 
as the annual deaths), it Ihould feem as if the firft at- 
tempt was made that way, to find how many of luch 
deaths would fall in each decfld. 

(i) Exhibits the fame for loou births. 

(c) By taking in the 238 that were fupprcflcd, dating the 
firft 6 years, according to the preliminary difcourfe, and 
continuing the account according to the table ; only 
fetting back half a year, or poftponing 4 deaths to the 
2d decad, [and fo half the laft year's deaths from every 
decad to the following] and this gives the 123* intirc. 

(d) Exhibits the l|ft preceding, computed for 1000 births, 
and as the table ought to be from thofe data, but yec 
ill proportioned, 

(e) Shews the decrements, or deaths, according to Dr« 
Halley*s table, beginning with 1000 perfons, and €ifhi- 
biting a fuppofed body of coexifting people, in all 
34,ooo. The firft d«cad^ lb much below the truth, 
from 1000 births only, that it fwells the 9 decads fol- 
lowing with 122 deaths more than fhould be, as is re- 
prefented in (/). 

(g) The deaths of 1 700 pcrfons in the parifli-of Ely -Trinity. 

(I) The fame proportional for 1000 births. 

(0 and (k) The like for Att-Saints in Northampton. 

(/) The halves of the fums of (A) and (k) for 1000 births.' 
For, by comparing (d) and (^), you will fee, that the 
firft decad being lefs than it (hould be, (i. e.) fo much 
Ihort of 469, throws back 122 deaths upon the other 
decads of life. And if this were 469, as it ought, it 
ifvould fall between (i) and (/t), Ely-Trinity and All- 
Saints in Noldiampton. As this happens in the firft 
decad, I hive joined both accounts, and halved them; 
and the reful!^ of it is ftated at (/) ; which will be found 
as near {d^jis can well be expefted, in accounts of dif- 
ferent places ) and with thia I Ihall conclude this t^oft- 
icript« 
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XII. Experiments on checking the too luxu-^ 
riant Growth of Fruit-Threes^ tending to 
difpofe them to produce Fruit: In a Letter 
to Mr. Peter Collinfon, F. R. S. from 
Keane Fitzgerald, Efq\ F. R. S. 

Dear Sir, 
Read Feb. 12, T X THEN you did me the favour ofi 

»7 »- VV calling on me at Fulham, in 
autumn i y^^^^ I ihewed you fome experiments I had 
made, in order to check the too luxuriant growth of 
young trees; which I promifed to give you an ac-- 
count of, if. they fbould fucceed according to my 
expeftation. . 

I had obferved a method taken to bring young: 
trees to bear, when planted in too rich a foil, by 
cutting away part of the bark from fome of the main > 
branches.. This method, as I am informed, has^ 
brought them foon to bear plentifully ; but leaves an j 
]Ugly, wound, the wood continuing bare, and apt to* 
rot in that part. . 

I had fome young plumb and cherry trees planted! 
againft a north pale, in a very rich foil. The plumb- - 
trees had, in three years, fhot forth the extremities ^ 
of their branches to 15 or id feet diftance, and hadt 
quite covered and overtopped the pal6. . As the cut- - 
ting away of any of thde branches WQuld make the: 
reft iboot the jftronger, I made the following experi- 
ments^ about the middle of Auguft 1758. 

I made a circular inciiion on the main arms of an « 
Orleans pli^b-tree^ near . the ilem^ i^uite through . 

thcc 
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the bark, where it was frnooth, and free from knots. 
About ^ or 4 inches higher, I made another incifion, 
in the fame manner; then making an incifion length- 
ways, from the upper to the under circumci/ion, I 
feparated the bark intirely from the intermediate 
wood, covering it, and alfo the bare part of the 
wood, to keep the air from the wound ; and letting 
them remain fo for about a quarter of an hour, when 
the wound began to bleed, I replaced the bark as 
cxaftly as I could, and bound it round pretty tightly 
with bafs, fo as to cover the wound intirely, and alfo 
about half an inch above and below the circumci- 
iions. 

I treated the in tire ftem of a duke cherry-tree ia 
the fame manner, about lO inches from the ground, 
and below all its branches. Alfo feveral branches of 
a morelli cherry-tree ; and the main arms of two per- 
drigon plumb-trees, Thefe two laft were old trees, 
which had been cut to the ground about four years 
before, and had (hot forth very luxuriant branches, 
but had not fince borne any fruit. 

In about a month's time, the bark of thefe began 
to fwell, both above and below the binding ; when 
I unbound each of them, and found the feveral parts, 
that had been replaced, to be all fairly healed, except 
one, which was on the main arm of the perdrigon 
plumb- tree, part of which was healed, and about an 
inch in breadth of the bark, on one fide of the lon- 
gitudinal incifion, remained loofe, and afterwards 
dropped off. I bound them all again lightly with 
bafs, and let them remain fo, until the beginning of 
the fummer following ; when I took off the binding 
ii^irely, and found them all healthy, and flourifiiing. 

Each 
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Each of thefc trees bore plentifully that feafon, 
though, in general, reckoned a bad year for fruit. 

This induced me, in the beginning of Auguft 
17s Pi to make the like experiments on feveral other 
young trees ; fome, that had not yet borne any fruit, 
and others, that had borne but a fmali quantity; par- 
ticularly, two young pear-trees, that never yet had 
any bloom. I treated the main arms of one of thefe 
in the manner already defcribed, and alfo feveral of 
the branches, that grew on thefe arms ; likcwife one 
of the arms of the other pear-tree. The firft of thefe 
bore a furprizing quantity of fruit laft fummer ; and 
the circumcifed arm of the other bore a moderate 
quantity, though no other part of the tree had any 
-appearance of bloom. 

I made alfo the following experiments, oil two 
"branches of different young apple-trees, as nearly of 
the fame fize as I could find. I cut off the bark of 
thefe, as exaftly as I could by a gage; changing 
them, and putting the bark of the branch of one 
tree on the branch of the other. I find, by the mi- 
nutes I took, that a fmall flip of wood came off with 
the bark of one, and the bark of the other had a 
leaf-bud on it ; which branch had alfo two apples 
^growing on it. The bark of each of thefe healed 
perfedlly, and the apples remained on, and ripened 
'\vith the reft : the leaf-bud pufhed forth leaves, and 
"both the branches bore fo very plentifully the laft fum- 
mer, that one broke down with its load; and the other 
would alfo, probably, have fuffered the fame fate, 
but that I had it fupported. Thefe were both non- 
pareil apple-trees, planted in afparagus beds. 

Vol. LII. ' L • I changed 
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I ehajigcd the barks of the branches of a peach- 
and a nedarine tree -, that, which was pUced on the 
peach-tree, healed perfeiftly, and the branch pro- 
duced a quantity of bloom Uft feafon ; but the bloom 
x)f the whole tree, as well as of feveral others againft 
the fame wall, w^ intirely blaftcd. The gardener 
fixxt off the branch of the ne<3arine, when he was - 
pruning, and nailing the trees, as he did of feveral 
others, on whiehl h^ made, experiments of the fame 
kind ; againft which he declared his opinion ftrongly, 
at the time q£ making; and iaid, he was fare the 
branches would. all* die, aqd the wall be. quite bare in 
thcfe parts -, which, J fuppofe, he imagined wou|d be 
a reflexion on his (kill in pruning and nailing a tree. 

About the beginning of November laft, I cutoff 
one of the .arms of tbe,perdngop plumb-tree, wljich 
had the. experiment made, on it in 173*8, to exapiine. 
whateffcft it had on the wood 5 to which, J found, 
the bark between . the circumciiions more firmly 
united, than in any other part. .There was a dark 
vein, which ran thropgh t^e wood in that part> 
which appeared of a harder texture than the r^ of 
tbc.branch. 

On examining the minutes I had takcA £1*001 dnie 
to time, of the obfervationsT had made on thefe ^- 
periments, which I imagined I had been very cj^ad 
in, 1 find \ I had omotted npting down any relative 
to the efifetA they had on the, growth of the pircum*- 
ciied branches. I did not compare them by meafure 
wiUi other branches ; but as ffir aa I can fpefdc by recol- 
lection, it has retarded the grawth. I can be almojft 
pofitive, that the qhprry^^tree, mentioped.in the le- 
cond experiment^ the trimk of which Jpitid hcpn cir- 

cumcifed 
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ctftftdfed btfldw aflf itfr branchte^ was, at Ac rime» 
Che fergeflf of half a dotftn of the fame kind, which 
Were ^trtted at the fame time, arid is not fo at pre- 
fcnt. I am forry I cannot be fd circumftantiai in 
this partictrkr, as I etideavoured f o be in others; 
4lnd am, 

Dear Sir, 

Touf aflfe^onafc 

humble fervant^ 

j^^'^it^ j^ci. Keane Fitzgerald. 

Xtll. ^ Account of the VtdciL Mannsi'. I» 
a Letter to Mr. Peter CoUinron, ER^S, 
from Jofcph Gatt-tner ^ M, D. 

Dear Sic, London* Feb. 42, 1761. 

««««»;P*- ".TTAVlNO lately vifited Ae fouthem 
^'* Xx co^ ef ComwaH, I met with fel 
vUtA n6w and unddcribed fofts of the urticae marinas, 
caQed by Mr. Hughs the arihnaf flcfitvers. I therefore 
ttkke tW libeity Of femfing you the indofed dtttwings^ 
\Vide Tad. I.] together widi a ih®rt deCcnptha of 
th^m, which, I flatter nHyfelf, iiti\l not be dfft^eu^ 
able to you, ae thefe arfhnas, in regard of the vafioo^ 
and furpri<2ing fhape of their bodies, and on account 
of the few knperfe^ deferiptions, that have hitherto 
been given even of the common ibrts of them, may 
not be unworthy the notice of tlie curious. The 
naflbe of uftiea, as the celebrated Mr. de Reaumur; 

Li in 
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in a memoir relating to that fubjedl *, juftiy obferveSj, 
has been very improperly applied to this kind of 
animals -, for it is certain, that not a finglc fpecies of 
thein is poflefled of that ftinging quality like a nettle 
(which the antients afcribed to them), and that only 
their tentacula feel rough and clammy, when touched 
with the finger. Even this roughnefs is not per- 
ceptible, but when the animal attempts to lay hold 
of the finger : it then throws out of the whole fur- 
face of the feeler a number of extremely minute 
fuckers, which, flicking faft to the fmall protu^ 
beranccs of the fkin, produce the fenfation of a 
roughnefs, which is fo far from being painful, that 
it even cannot be called difagreeable. 

The proper genus, which thefe fca^nettles belong 
to, is that of the hydra of Linnaeus, commonly called 
the polype. This will evidently appear, from the fol- 
lowing charadcrs: firft,. from the gelatinous fub- 
ftance, of which this whole tribe of animals confifts : 
fecondly; from their having only one opening in 
their bodies, which gives a^ paffage to the food; as 
Well as to the excrements^ of the animal : and laflly, 
from a fet of feelers, which furround this openings 
and ferve thefe creatures for claws, to catch their 
prey with, and convey it to their mouths- As the 
Ica-ncttles agree perfectly in thofe general charadcrs 
with the hydra, fo do they alfo anfwer to many of 
its Icfs eflential, or merely accidental qualities : they 
live, for inftance, conilantly in the water, in which 

* Du mouvement progreffif et de quelques aatres mouvemens 
de diverfes efpeces de coquillaee, orties, et etoiles de mer. Me- 
moires de T Academic Royale des Sciences, 1710. p. 439, ice. 

they 
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they never fwimi but. always adhere to fome fixed 
body in it ; and when they change their place, nK)fl: of 
them crawl along fo very llowly, that their progreffive 
motions cannot be perceived with the eye to. This 
may be added, that they likewife bring forth their 
3foung ones alive, and that they grow again, after 
confiderablc parts of their bodies have been cut off: 
all which proves ftill farther, that thefe animal flowers, 
or fea-nettleS| are of the fame nature, have the fame 
characters, and do confequently belong to the fame 
gcnusi with the hydra.. The polypes in general may 
be divided into two clafles, the one containing thofe 
polypes^ that cannot conceal their feelers, though ever 
fo much irritated; and the other, thofe, that, at the 
leaft irritation, contrad: themfelves, draw in their 
feelers, and frequently hide them under a membra- 
naceous cover made for that purpofe. The firft 
elafs, on account. of the fmall number of fpecies be- 
longing to it,, needs no fubdivilions ; but to diftin- 
guifti properly the feveral forts of the fecond clafs, 
it is neceflary to divide it according to the various 
pofition of the feelers, which are inferted either in* 
the membranaceous cover itfclf) or into a flower-like 
production of the body, or laftly, in the very top 
part, or the dij(k of the polype : hence arife the thre^ 
following fubdivifions of the fecond clafs : i. Hydra 
calyciflora. 2. Hydra coroUiflora; and laftly, Hy- 
dra difciflora. The reafon for which appellations 
will be farther explained, in the defcriptions I am 
now going to give of every fort in particular. 

The firft clafs confifts but of a fingle fort, whofe 
fpecifical charadter may be thus exprefTed :. 

Hydra 



t78] 

Hydra tentacuHs dcnudatis, numerbfiffimis $ cof- 
pore longitudinaliter fulcato. 

The natural fize of this animai, grown to its full 
age; is reprcfented in the firft figure, lit. A, {hoW€ 
the animal fufpended in the air, and lit, B, i^ the 
fame whilft under water. The body of this polype 
is of a light chefnut colour, and ieels perfectly 
fmootfa, though it be lengthways fulcated by a nutrv- 
ber of fulci, that are frequently divided into three 
fmaller ones^ and are continued into the dent^t^d 
margin, that furrounds the uppbr periphery of the 
body, juft beneath the infertion of die fillers. Thefe 
feelers, rifing from the diik of the polype, are, ac- 
cording to the age of the animal, between 120 and 
200 in number; they exceed the body, when ex- 
panded, by more than an inch in length, and are of 
a beautiful fea-green colour, except towards their 
extremities, which are coloured with a lively red, 
like that of the rofe. The difk is of the fame brown 
colour with the reft of die body, and conftains in ii& 
center the mouth of the animal, which is an istperture 
of various fhape and diameter. 

The two varieties of this fpecies, which I met with, 
differ but litde from the already defcribed animal. The 
feelers of the one, inftead of being green, are through- 
out of a red colour, like that of the miathogoiky wobd. 
The other variety has pale afti-coloured feelers, 
marked with a fmall white line running along their 
back.; its body is of the fame chefnut colour with 
that of the firft fpecies j but thte fiilci are not divided, 
nor has it a dentated margin furrounding its upper 
periphery, 

I doid^t 
6 
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I doubt whether tbefe animals have*yet been taken 
notice of by th^ curious, though they are very fre- 
quent upon the fea-K:oafts. A rough fketch of an 
l^imal fomewhat like this is to be found in Aldro- 
vandus *, with the infcription, Urtica marina faxo 
innata* But as neither he, nor Johnfton •(-, who 
copied the figure fromAldrovandus, gives any farther 
explanation of it, it is incertain what fpedes of urtica 
the faid figure reprefcntsi 

The polype belon^g to the fecond clafs, conceal- 
ing their feelers when irritated, are the following : 

Hydca calyciflora, tentacuiis retradlilibus varidgatis, 
cprpore yerrucofb. 

The fecond figure repreients a polype of this fort. 
From its fmall ba/is rifes a cylindric ilalk, which fup- 
ports the rounditfi body of the animal, from whence 
af^r wards the fiiiyx, being a continued membrane 
i>{ the body> 4raws its origin. The ftalk, or the 
pedunculus of the polype,. is quite fmooth, and its 
colour inclines towards the. carnation. The outfide 
of the calyx, and the body of this animal, are marked 
with a number of fmall white protuberances, refem^ 
l)ling wartSj to which .fiagments: of fhells, fand« 
^ains, ; :&c. adhere, and hide the beautiful colour of 
thefe parts, which, firom that of carnation, is infen* 
fibly changed towaflds the border of the calyx, firfl 
into purple, then violet, and at laft into a dark 
brown. The infide of the- calyx is covered with the 
feelers, that grow in feveral ranges upon it: they 
di^r confiderably in Jength ; t^dk. that are near the 

• Aldrov^ dc Zopphyt. lib. iv. p. 568, 
+ J4?hiift. Exangrrab. XVMI. 

edge 
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edge of the calyx being but fmall papillae, in propor- 
tion to thofe, that furround the difk, or the central 
part of the body. (Vide fig. a. lit. C.) They arc 
almoft tranfparent; and fome of them are of a 
pale afli colour, with brown fpotsj others, on the 
contrary, are of a chefnut colour, marked with white 
fpots. The diflc is formed like a ftar, which, ac- 
cording to the figure, that is traced out by the inncr- 
moft row of the feelers, confifts of many angles. 
The colour of this part of the body is a beautiful 
mixture of brown, yellow, afh-colour, and white, 
which together form variegated rays, that from the 
center, or the mouth of the animal, arc fpread over 
the whole furface of the difk. 

This polype contrafting itfelf, (vide fig. a. lit. B) 
changes its body into an irregular hemifphcre, which 
is fo covered with the feveral extraneous bodies that 
ftick to it, that it is extremely difficult to know the 
animal in this flate, and to difcern it from the rub- 
bifh, that commonly furrounds it. 

Thefe animals are frequently found in the popls 
about the Mount's-Bay. It is rare to meet with a 
fingle one in a place, there being mofl commonly four 
or five of them living fo near together in the fame 
fifTurc of the rock, which they conflantly inhabit, 
that their expanded calyces form a row of flowers like 
bodies, that feem to grow upon the cliffs uiuler 
water. 

The fecond fpecies, is the 

Hydra corolliflora, tentaculis retradtilibus fron- 
dofis. 

This animal, in its contrafted flate (vide fig. j. 
lit. A), has more the appearance of a caterpUlsu^j 

than 
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tiian of a polype. Its body is covered with a duiky 
white Ikin, in which a large opening appears at the 
thicker extremity of the body, and at the oppofite 
end of it are f fmall denticles, that furround a cavity 
placed in their middle. The furface of this cylin- 
drical body is marked with fix double rows of per- 
forated knots, which the animal can transform into 
as many legs, if occafion requires, by extending each 
tuberculum into a fmall tranfparent cylinder, whofe 
extremity, like that of the fuckers of the ftar-fifli, 
jfticks faft to every thing, which the animal gets hold of, 
and confequently ferves it for an inftrument, not only 
to fix its body with, but alfo to pufh it forward, by 
the help of many of thefe fuckers, that are formed 
of the feveral knots of diflferent rows. The head of 
^e polype (vide fig. 3. lit. B) coming out of the 
«ibove-mentioned opening in the fkin, is of an oval, 
and fometimes of an hemifpherical figure, fomewhat 
like the corolla of an afarum, but much larger in 
£ize. It is quite hollow within, and confifts of a dark 
fcrown, yet almoft tranfparent membrane, which, 
after having formed the head, produces the feelers, 
^at furround the large aperture at the top of it. 
Thefe feelers are eight or ten in number, and of the 
iTame fubftance and colour with the head ; they are 
^divided into feveral branches, to which, as well as to 
^hc principal ftems, many clufters of very minute 
j>apillae adhere, which make them exactly refemblc 
fmall branches of trees covered with their leaves. 
Thefe leaves, or papillae, not only contribute to the 
l^eauty of the feelers, being of a pale yellow, mixed 
Uirith a (hining white like filver, but they alfo lendci 
VoL.LII. M the 
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the feelers more ufeful to the anlmal> in fillkg i»p 
the interftices between them, through which {vmIIcv 
infcdts elfe might pafs, without being perceived by 
the animal, whofe natural food they are. 

This polype feems to live at the bottom of the fea,. 
diftant from the land. I met but once with it upon 
the fliore, between Penzance and Newland, where 
it was thrown up by the fea, inclofed in a large hdlow 
root of the fucus palmatus. 

The third fpecies, is the 

Hydra difciflora, tentaculis retraftilibus fubdia* 
phanis; corpore cylindrico, miliaribus glandulis 
longitudinaliter flriato. 

A polype of this fort is reprefcnted in the fourth 
figure. Its body, when extended, is of a cylindrical 
figure, and conftantly marked with fomc rows 6£ 
fmall knots, or glandule, that are placed in Utmit 
lines from the top to the bafis of this cylindrical 
ftalk. Each row is compofed of three files of glan- 
dulae, of which the middle one is remarkably bigger 
than the two others; their number is uncertain, yet 
I never met with lefs than eight rows in an animal 
grown to its full age. The colour of the ftjdk near 
its bafis is a pale red, and the reft is of a yellow, 
mixed with a grey afli-colour. The glandulsB are 
almoft of the fame colour with the body, except 
thofe of the middle file of each row, which I con- 
ftantly found to be white. Out of the top part, or 
the dilk of the polype, grow the feelers, from eighteen 
to thirty-fix in number j they are of a half-tranfparent 
fubftance, and of a whitifh colour, variegated only 
at the upper part of the feeler, like the back of 

feme 
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feme fnakes, witli fevcral crofs-lines, and brown 
fpots of an irregular figure. The difk of this polypq 
is always convex, and chiefly of an orange colour, 
€xcept towards its periphery, which is marked with 
many dark brown' fpots, that furround the infertion 
of the feelers. 

At the leaft irritation, this animal contrads its 
body, and changes the cylindrical figure of it into a 
conoidal one. (Vide fig. 4. lit. A.) 

The fiflTures of the rocks in the fea are the only 
place, where I met with this fort of polypes, which 
is not common upon the coafts of Cornwall. 

Of this fpecies I found two ^ varieties. The top 
parts of the one are in fhape and colour much the 
Ame with thofe of the already defcribed animal ; the 
ftalk only is of a deep green colour. The fecond 
variety has likewife a greeh ftalk ; but its feelers arc 
not variegated, being throughout of a pale and tranf- 
pafent red colour. 

The animal flowers of Mr. Hughes *, and the 
feft-nettle, with a (hagreen Ikin (Ortie a peau cha- 
grinee), of Mr. de Reaumur -f, may, perhaps, be- 
long to this fubdivifion. 

The laft fpecies of thefe polypes I have to propofe, 
is the 

Hydra difciflora, tentaculis retraftilibus, extimo 
difci margine tuberculato. (Vide fig. 5. lit. A 
etB.) 



» Philof. Tranfaa. Vol. XLH. p. 590. 

t Mem. de I'Acad. Roy. des Sciences, Tab. X^ fig. 2i. 

M 2 I only 
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I only mention this fpecies, to determine its fpeci- 
fical charafter, which has not yet been given by any 
of the authors, that have already taken notice of this 
animal *. The colour of its body is always red in 
the fummer, but changes into a dufky green, or 
brown, towards the latter end of autumn. The out- 
fide of it is quite fmooth, fome few animals of this 
fort excepted, which are marked, like the firft fpeciea 
of this clafs, with fmall protuberances, to which fe- 
veral extraneous bodies likewife adhere. The feelers 
are conftantly inferted into the difk of the polype, 
but they are of various colours, viz. red, blue, wnitCj 
and fometimes even variegated. Between thefe feelers 
and the membranaceous cover of the animal, is a 
row of fmall hemifpherical tubercula, which, though 
they vary in colour as much as the feelers, yet are 
conftantly found to be placed upon the edge or peri- 
phery of the djlk, and confequently afford, together 
with the infertion of the feelers, a certain mark, by 
which this animal, fo variable in its colour and ftiape, 
may be at all times known and diftinguiftied from 
any other fort belonging to this tribe. 

This is what occurred to me, on the figure and 
external; parts of thefe animals. I could add a defcrip- 
tion of their internal ftrudture, and fome obfervation& 
on the manner of their propagation ; but, as I have 
already tranfgrefied the limits of a letter, I fhall defer 



* Bellon. de Aquat. lib. ii. p. 342. Rondelet. de Pifc. 
lib. xvii. cap. 12 et 14. Gefner. Hift. Anim. p. 1037. &c. 
Aldrov. de Zdophyt. lib. iv, p. 567. Johnft. Exang. Tab. XVIII. 
De Reaumur, lib. c Tab. X. fig. 22. 24. .1 

enlarging 
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enlarging on this fubje£t, till another time ; and con- 
clude with affuring you of the moft perfcd eftcem, 
with which I have the honour to be. 

Dear Sir, 

Your moft obedient, 

humble fervant, 

Jofeph Gaertner, M. D. 



XIV. A Catalogue of the Fifty Plants from 
Chelfea Garden, prefented to the Royal 
Society by the worjhipful Company of Apo-- 
thecariesy for the Tear 1760, purfuant to 
the Dire&ion of Sir Hans Sloane, Baronet^ 
Med. Reg. ^ Soc.^ Reg. nuper Prafes^ by 
John Wilmer, M. D. clariff. Societatts 
Pharmaceut. Lond. Sociusj Hort. Chclfean.. 
PrcefeEius ^ PneleSior. Botanic. 

Read Feb. 19, 7 i^oi \ LCEA vulgaris major, flore 

1761. 5 J^ ex rubro rofeo. C. B. 3 16. 
1502 Andromeda pedunculis aggregatis, coroUis 

cylindricis, foliis altcrnis ovatis intcgerrimis» 

Linn. Spec. Plant. 293. 

1903 Ariftolochia longa vera. C.B. 107. Offic.47. 

1904 Afclepias foliis revolutis linearibus verticillatis, 

caule credo. Linn. Sp. 2 1 7. 
15)05 Afphodelus foliis planis, caule ramofo, floribus 
fparfis. Dift, Hort. Icon. 

1906 
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ipo6 Bafleria foliis ovatis oppofitis, iloribus lateralU 

bus, caule fruticofo ramofo. Di£t. Hort. 
15)07 Camphorofma fbliis hirfutis linearibus* Amte^ 

nit. Acad. Sp. 35)2. 
Camphorata hirfuta. C. B. P. 486^. 
ipo8 Cardiaca. J. B. 3. f6. 

Marrubium Cardiaca di(ftum. C. B. 230. 

Offic. 104. 
1^0^ Cedrus folio cuprcfli, media, majoribus baccis. 

C. B. P. 487. 
Cedrus Phoenicia, altera Plinii et Theophrafti. 

Lobel. 221. 
ipio Ciftus arborefcens foliis ovato lanceolatis acu- 

minatis trinerviis feflilibus utrinque villofis. 
i^i I Coronilla fruticofa ftipulis fubrotundis* Linn, 

Sp. PL743. 

1 91 2 Coronopus fylveftris hirfution C, B. X5>o. 

OiEc. 147. 

1913 Damafonium flellatum. Lugd« 1058. 
Plantago aquatica ftellata. C. B. 190. 

191 4 Filix mas non ramofa dentata. C. B. ^jS* 
ipiS Galeopfis paluftris Betonicae folio. Tourn. 

Panax Coloni Officin. 341. 

1916 Gentiana paluftri& angufUfolia* C. B. i88. 
Pneumonanthe. Gcr. 35^. 

1 9 17 Gundelia fbliis pinnatifidis fpinofis, capita ara* 

neofa lanugine obfica. Miller's Icons. 

1918 Helleborine latifolia montana. C. B. P. 186. 
i^ip Hibifcus foliis inferioribus trilobis, fummis 

quinque partitis obtufis crenatis, calycibus 
inflatis. Did. Hort. 
1^20 Kalmia ibliis lanceolatis corymbis lateralibus. 
Linn. Gen, nov. 1079. 

192 1 
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iy>i Lyemm folBs cordato-ovatis fcflilibus oppofitis 

perennantibus, fpinis craflis bigeminis, flo* 

ribus confertis. Di6l. Hort. 
1 5^2 2 Lycopodium Sabinae facie. Fl. Jenenf. 328. 
Mufcus clavatus foliis cuprcfli. C. B. 360. 
1^23 Lygufticum quod Scfeli Offic. C. B. 162, 

Offic. 45'2. 
Silcr montanum major. Mor. UmK 7. 8, 
1^24 Lyfimachia fpeciofa quibufdam onagra dida 

filiquofa. J. B. 2. 5)06. 
Ghamenerion flore Delphinii. Park. Par. 270. 
1^2 f Malva caule ere<5to herbaceo, foliis lobatis, 

fpicis fecundis axillaribus. Linn. Sp. 688. 
1^26 Magnolia foliis ovato-lanceolatis fubtus glaucis 

annuls. Did:. Hort. 
1927 Mefpilus Cretica folio circinato et quafi cordi- 

formi. T. Cor. 43. 
ChamaBcerafus Idaea, Alpini Exotic. 5. 
1^28 Mefpilus folio fubrotundo, frudo rubro. 

Tourn. 642. 
ip25> Milium femine luteo vel albo. C. B. 26. 

Offic. 517. 
1930 Moras foliis palmatis, fruiftibus hifpidis. Linn. 

Sp. PI. p86. 
Morus fativa foliis urticae mortuae, cortice pa- 

pyrifera. Kempf. Amaen. 471. 
1^31 Narciflus fpatha uniflora nedtario maximo 

limbo fimbriato petalo longiore. 

1932 Narciflus fpatha uniflora nedtarii limbo cam- 

panulato eredo petalo sequali. Linn. Sp. 
285). 

1933 Nafturtium fupinum capfulis verrucofis. Ray 

Method, emendata^ 98. 
Coronopus Ruellii, Ger. 345, Ofiic. 343. 
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ip34 Ornithopodium radice nodofa. Park. 1093. 
1935 Panicum Germanicum five panicula minore. 

C. B. 27. OfEc. 343. 
ip3(J Pimpinella fanguiforba minor. C. B. 160. 

Offic. ^66. 
ip37 Polypodium vulgare. C. B. 359. 

Polypodium quercinum. Offic. ^yp. 
IP3S Ranunculus ceratophyllus, feminibus falcatls 

in fpicam ada<5tis. Mor. Hid. 2. 440. 
I93P Rhus foliis ternatis lineari-lanceolatis, integer- 

rimis petiolatis utrinque glabris. 

1940 Salvia foliis cordatis obtufis crenatis fubtomen* 

tofis^ corollis calyce anguflioribus. Linn. 
Sp. PI. 2f. 

1941 Scordium alterum, five Salvia fylveftris. 
Scorodonia. Offic. 438. C. B. 247. 

1942 Scrophularia major. Park. (^10. 
Scrophularia nodofa foetida. C. B. P. 235. 

Offic. 440. 
15)43 Scrophularia aquatica major. C. B. P. 235. 
Betonica aquatica. Ger. 579. Offic. 441. 

1944 Solanum caule inermi fubfruticofo, foliis ol>- 

longo ovatis finuatis utrinque glabris floribus 
alaribus. Miller's Icons. 

1945 Sifarum Germanorum. C. B. 155. Off. ^^6. 
194^ Sium arvenfe five fegetum. Tourn. 308. 

Selinum Si foliis. Ger. emac. 1018. 

1947 Tormentilla fylveftris. C. B. 326. Off. 489. 

1948 Valeriana floribus tetrandis aequalibus, foliis 

pinnatifidis, feminibus palea ovali adnatis. 
Hort. Upfal. 13. 

1949 Veratrum flore fubviridi, Tourn. 272. Offic. 

226. 

iP5o 
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^95^ Viburnum foliis ovatis acuminatls fenatls ve- 
nofis, petiolis liEvibus. 



XV. An Account of the Ciciita, recommended 
by Dr. Storke ; by V^illiam Watfon, M. D. 
F. R. S. 

To the Royal Society. 

Gentlemen, 
:mcad Feb. 17, TN a paper I lately laid before you, I 
'^ ^' X endeavoured to demonftrate, that the 
<^icuta major, which, iince the publication of Dr. 
Storke's work at Vienna, had been ufed medicinally 
^ England, was the plant intended bv that gentle- 
anan ; and not the Cicuta aquafica, as nad been fug«- 
4gefted by fome praditioners here. And Dr, Storke 
3ias removed every doubt, which could remain, by 
^ranfmitting hither to Mr. Hudfon, a very ingenious 
^apothecary and botanift, fome leaves of the Cicuta 
:^aiajor, or common hemlock, which grew at Vienna, 
aand is of the fame fpecies with the plant fo denomi- 
:aated here. 

. As Dr. Storke informs us, that, fince the publi- 
cation of his treatife, he has received letters from al- 
^noft every part of Europe, confirming his good opi- 
nion of the virtues of the Cicuta, and as he is about 
to publijfh a fecond treatife upon the fame fubjeft, 
containing (till more extraordinary relations of cures 
brought about, by adminiftring that plant; there 
is no doubt therefore, but that endeavours will be 
VoL.LII. N made 
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inade here, to confirm the truth of the dodlor^s 
alTcrtionsj more efpccidUy, as Ibme of the difeafes, 
in which Dr. Storke found the Cicuta attended with 
great fuccel's, are fuch as are of all others the moft 
fliocking to human nature, and have, by too long 
experience, been found to give way to, no other 
means. 

Hence it is highly important to every one, more 
particularly to phyficians, that the very plant, di- 
redled by Dr. Stprke, be adminiftred, and no other 
in the place of it, either through inattention or want 
of knowlege j as judgment in the phyfician is of no 
real fervice, unlefs his prefcriptions are faithfully pre- 
pared. 

For thefe reafons, it may not be improper to in- 
form thofe medical praditioners, who are not con- 
verfant in botany, and who may neverthelefs be de- 
firous of trying the efFeds of the Cicuta, that at thiis 
time of the year there is another plant, growing in 
the fame places, and often mixed with it, fo much 
refembling it in appearance, as not, without fome atr 
tention, to be diftinguiflied from it; which, however, 
greatly differs from it in fenfible qualities. Great 
care therefore ought to be taken, that the one of thefe 
fhould be feledted from the other. 

The plant fo much refembling hemlock, is the 
Cicutaria vulgaris of the botanifts, which in fome 
parts of England is called cow- weed, in others wild 
cicely. Its greateft refemblance to hemlock is in the. 
fpring, before the ftalks of the leaves of the. hemlock 
are interfperfcd with purple fpots j and therefore, at ; 
that feafon, more eafily miftaken for it; though, 
cyep then, the leaves of the hemlock fmell much 

ftronger,. 
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ftronger, are more minutely divided, and are of a 
deeper green colour, tlian tliofe of the cow-weed. 
Afterwards, indeed, they are more eaiily diftin- 
guifhed, as the Cicutaria flowers at the end of April 
and beginning of May, and the Cicuta not till June, 
ivhcn the other is paft : to fay nothing of the flower- 
ing ftalk of the cow- weed being furrowed, and fome- 
what downey ; and that of the hemlock, fmooth, 
even, and always fpotted. Thefe plants differ like- 
wife very eflentially in their feeds, which in the 
cow- weed are long, fmooth, and black, when ripe ; 
whereas thofc of the hemlock are fmall, channelled, 
and fwelling towards their middle. 

Befides the cow-weed, there is another plant in 
appearance very like the hemlock, although evidently 
differing from it ia other refpeds ; and, unlefs I am 
very greatly mifinformed, quantities of this have been 
colledied, and fold in London for the hemlock. This 
is more likely to be taken for the hemlock in fum- 
mer or autumn, as it is an annual plant, and is pro- 
duced and flowers late in the feafon. The plant 
here meant is the Cicuta minor of Parkinfon, or 
Cicutaria tenuifolia of Ray. This, however,- is eafily 
diftinguiflied from hemlock, by its leaves being of 
the colour and fliape of parfley, its flowering ftalks 
having no purple or other fpots, and not having the 
ftrong fmell peculiar to hemlock. 

To the two plants before-mentioned, may be added 
a third, which very frequently, more efpecially about 
London, grows along, and is mixed, with the hem- 
lock. This plant is called, by the late excellent 
Mr. Ray, Small hemlock-chervil with rough feeds ; 
and is denominated by Cafpar Bauhin, in his Pinax, 

N 2 Myrrhi$ 



[90 

Myrrhis fylveftris feminibus afperis. This, like the- 
cow-weed before- mentioned, can only be miftaken. 
for hemlock in the fpring. It may be diftinguiflied 
then from it, by the leaves of the myrrhis beings 
more finely cut, of a paler green colour, and, though 
they have fomewhat of the hemlock fmell, are far 
lefs ftrong, and have no fpots. This plant flowers, 
in April, and the feeds are ripe before the hemlock 
begins to flower; and thefe feeds are cylindrical,^ 
rough, and terminate in an oblong point. 

The leaves of hemlock are moft fit for mediciftal: 
purpofes, as being in their greateft perfeftion, when, 
colledted in dry weather, from the middle of May 
to the time that their flowering ftems begin to fhoot ;, 
as by that time tlie plants will have felt the eflfeflts. 
of the warm fun, have acquired an highly virofc; 
fmell, and the ftems of the leaves are covered with^ 
purple fpots, an argument of the exaltatibn of theirr 
juices : and we fliould be attentive here to give them-, 
all thefe advantages, as three degrees of latitude, andi 
other circumftances of foil and fituation, ^ may oc-t- 
cafion a very fenfible diff'erencc in the qualities of ' 
the fame plant; an inftance of which occurs in thc: 
plant under confideration, and may be one of the- 
caufes, why the efFeds of the hemlock have not: 
been fuch here, as we arc aflTured they are at Vienna ; ; 
viz. Dr. Storke fays, that the root of hemlock, when, 
cut into flices, pours forth a milky juice, which I- 
have never feen it to do here in England. 

There are^ feveral vegetablesi which, though they / 
thrive apparently well, their produdlions are, never-.. 
thelefs, not the fame as in other parts of the world,;^ 
Mfhere the heat is more intenfe, and the fummcrs are..- 

ofr 
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of longer continuance^ It would be extremely dif- 
ficult here, though the plants thrive very well, 
to produce from the white poppy, or Ciftus ladani- 
fcra, either the opium or the labdanum, the known 
production of thefe vegetables in other parts of the 
world. No art can make here the tragacantha pour 
forth its gum, the lentifcus its maftic, or the candle- 
berry myrtle of North America its febaccous con- 
crete. To thefe might be added many others, too 
tedious to mention. 

In fuch mild winters as the laft, the leaves of hem- 
lock may be procured in any part of them ; but they 
are not to be depended upon, as their fpecific fmell 
is then comparatively weak, their juices poor and. 
watery, and they are wholly without fppts* 

Lam,, 

With all poflible regard^ , 
Gentlemen, . 

Your moft obedient t 

humble fervant, , 

W. Watfonv 
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XVI. An Account of an Anthelion ohferved 
near Oxford • In a Letter to the Reverend 
Tho, Birch, D. D. Secretary to the Royal 
Society^ from the Reverend John Swinton, 
B. D. ^/Chrift-Church, Oxon. F. R. S. 

Good Sir, 
Read Feb. 19, TT^ Eturning home with the Revd. Mr. 
JLv >ne, Student of Chrift-Church, 
from Cudfden, where we had been to make a vifit 
to the Bifhop of Oxford, on Thuifday, July 24th, 
1760 5 we reached the top of Shotover-hill, about 10' 
paft 7 o'clock in the evening. At y^ 12' I acciden- 
tally difcovered a luminous appearance, not much 
unlike the fun when feen through clouds, about four 
or five times as big as the folar diik. [Fid. Tab. 
IL] The fun was then pretty refplendent, though 
a full exertion of its rays was fomewhat obftrufted 
by a thin waterifh cloud. Soon after a very diftin- 
guifhableikT^j^ii-iS'^w, oppofite to the true one, which 
I take to have been an Anthelion^ appeared. This 
was not however completely formed, that part of its 
dilk remoteft from the fun being indiftinft and but 
ill defined. Nor could the figure of the lucid tradl 
round it, though approaching a circle, be with 
any precifion afcertained. This uncommon meteor was 
feated in the E, but the fun had a wefterly fituation. 
From 7^1 12' to 7^^ 18' the phaenomenon (hone very 
confpicuoufly, though almoft furrounded by dark 
thickifli clouds. The difk of the Spurious Sun feemed 
as large and bright as that of the true one, but was 

not 
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not fo well defined. Between 7^ 18' and y^ ?,8' the 
meteor was more than once partially obfcured, by 
the circumjacent clouds ; a very thick black cut, 
which had been vifible from the moniLnt I iirfl 1:1- 
ceived the phaenomenon, then extending itfclf al .1 ;jI 
from the weftern limb or edge of it to the fun. Fr.;ui 
the beginning to the end of the Mock-Sini^ a pnt. Fr- 
ance to us, about l8^ there was much clear fky 
above the fun, even up to the zenith, and thick 
duiky clouds below it j but the trad both above and 
beneath the meteor was, for the moll part, covered 
with fuch clouds. This might perhaps be the rea- 
fon why only fome very faint traces of one of the 
two coloured arches, |?y whofe interfedion the j4f)U 
helion was formed, which generally attend this kind 
of phaenomena, wei'e to be difcerned. When in its 
moft refulgent ftate, the Anthelion was as yellow as 
the fun J but the lucid tradt furrounding it was of 
a paler yellow, or whitifti caft, interfperfed with a 
few reddifli and fubfufcous fpots. The whole, when 
leaft affedled by the neighbouring clouds, feemed in 
extent to be quadruple, if not quintuple, the Ipace 
occupied by the difk of the fun. In fine, tr.c phac- 
Bomenon was fometimes brighter, and fometimes more 
obfcure 3 varying, through the whole courfe of its 
duration, according to the variation of the atmo- 
fphere and the clouds. PiX. laft, after fevcral fliort 
fucceflivc intervals of brightnefs and partial obfcarity, 
it was abforbed by the black cloud al3ovc-nienticned, 
nearly connecting it with the funj and, juft as wc 
came to the bottom of the hill, about 7^^ 30', totally 
difappearcd". 

The 
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The wind, during the whole continuance of the 
uintheUou^ \/as almoft full N. as it had been the 
greateft part of the day. The weather was for this 
time of tlie year remarkably cold, and much colder 
than it had been for above a month before. There 
was even that morning a fmart white froft, and in 
fome places fmall collc(5lions of particles of fnow, 
though four or five of the preceding days were ex- 
ceflivcly hot. The wind was not high on the 24th, 
but fomewhat fharp. It was a bright fun-fliiny day, 
refembling a clear frofty day in December ; but not, by 
feveral degrees, fo cold. The following night the air 
feemed ftill replete with the fame fort of particles that 
had chilled it the day before. Hence will farther ap- 
pear the probability of the moft received opinion, rela- 
tive to the formation of this kind of meteors; which 
makes them to proceed from a multitude of minute 
icy or fnowy particles fufpended in the air, and either 
refradting or reflecting the folar rays in fuch manner 
as to multiply the image of the fun. However the 
theory of Anthella^ for want of a proper number of 
obfervations, feems not yet to be arrived at fuch a 
degree of perfedtion as by every lover of phyfiology 
could be defired. 

Inftances of Anthelia are extremely rare. I have 
hitherto been able to meet with only two of them, 
viz. that obferved near Dantzick (i) by Hevelius, 
Sept. 6th, N. S. iddi. and that feen at Wittemberg 
in Saxony, Jan. 18th, N. S. 1738. a defcription of 
which was foon after communicated to the Royal 



(i) Johan. Hevel. Pbancrmn. Arr. p. 174, 176. Gedani, 
1662. 

Society 
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Society (2) by J. Frid. Wcidlcr, Profeflbr of Mathe- 
matics there. The former of thefe meteors appeared 
from 6^1 to 6^ 15' in the evening, the fun being then 
pofited in the W. and the Antbelion in the E. the 
other from ^ 30' to 9^ 45' in the morning, the fun 
being at that time S. and the pha^nomcnbn N. Ant'- 
helia therefore being fo feldom obfervcd, and yet 
obfervations of them being fo neceflary, in order to 
aicertain the theory of this fpccies of meteors \ I was 
inclined to believe, that the account now tranfmitted 
you, rude and imperfedt as it is, might yet not be 
altogether unacceptable to the Royal Society. I can 
only anfwer for the fidelity of the relation, and wifli 
a more perfect one had been drawn up by a perfon 
better qualified to obferve the phaenomenon here de- 
fcribed, that it might have been more worthy the 
attention of the learned and illuftrious body, to whom 
I have the honour of communicating this paper. If 
the meteor could have been viewed from the firft to 
the laft moment of its exiftence, perhaps other cir- 
cumflances, proper to be known, for the happier in- 
veftigation of its caufe, might have occurred. But 
this amounting to little more than a bare poflibility, I 
fhall content myfelf with having juft hinted it here \ 
and only beg leave to add, that 

I am, with the higheft regard and efteem, 

S I R, 

Your moft obedient 

humble fervant, 
Chrift-Churcli, Oxon. t l« n • ^ 

July 28, 1760. John Swinton. 

(2) Phthf, TranfaSf. N° 454. p. 221. July^ &c. 1739. 
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XVII. An Account of a ProduEiion of Na- 
ture at Dunbar in Scotland, like that of 
the Giants-Caufeway in Ireland ; by tb^ 
Right Reverend Richard Lord Bijhop of 
Oflbry, F. R. S. 

Read Feb. 26, rnr^ HE paflage into the harbour of 
'7 '• J^ Dunbar is very narrow, between 

two rocks : one of them is the eaft fide of the har- 
bour ', the other is a promontry, ftretching out about 
a hundred yards to the north, and is about twenty 
yards wide, having the fea on each fide of it, when 
the tide is in. This head is a mod extraordinary na- 
tural curiofity : it is of a red fVone, which is not a 
lime-ftone, but appears rather like a very hard frcc- 
ftone. It looks on both fides like the Giant's- 
caufeway in Ireland : the flones on the weft fide are 
from a foot to two feet over ; on the eaft fide they 
are larger, from two feet to four feet. 1 obfcrved tfate 
pillars from three to eight fides; but only one or two 
of the firft and laft : they may be faid to be in joiatSy 
but are ftrongly cemented together by a red and white 
fparry fubftance, which is formed in laminae round 
the pillars, and between the joints, two or three 
inches in thicknefs. The interftices between the 
large pillars, which are but few, are filled with fmall 
pillars, without joints. The pillars confift of hori- 
zontal laminae : the joints are not concave and convex 
when feparated, but uneven and irregular : they lie 
floping from eaft to weft : on the weft fide, towards 
the end, the pillars become very large and confufed, 
4 as 
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at I faw them to the eaft of the Giants-caufewaf » 
and in the ifle of Mull ; except that thefe arc di- 
vided by fuch a fparry fubftance into a great tmm^ 
her of fmall figures, which feem to go down through 
them. There are fpots and veins of a whitifh ftone 
in the jMlIars. There is no fign of any thing of this 
^ind in any of the rocks near, that I could obferve^ 
or hear of. 



^I?^VIIL An Account of a remarkable Meteor 
feen at Oxford. In a Letter to the Rev. 
Thomas Birch, D. D. Secretary to the 
Royal Society^ from the Rev. John Swinton, 
B. D. of Chrift-Church, Oxon. F. R. S. 

Reverend Sir, 

«^cadFcb.««, TOEING on the Parks, or public 

*' *• JJ univerfity-walk here, on Sunday^ 

^^ept. 21, 1760, from 6^ 40' to 7^ is' P. M. fuch 

'^i. meteor e^ibited itfelf to my view as I had never 

X^en before. [Fide Tab. III.] A dark cloud, like a 

^:>illar or column of thick black fmoke, and perpen- 

^:3icular to the horizon, appe^ed in the N. W. pufli- 

^ng gradually forward towards the zenith, and at laft 

"^^xtending itfelf almoft to the oppofite part of the 

iicavens. ' It was at firft feveral degrees broad, but 

^grew broader and broader, as it approached the ze- 

:»iith 5 through which it paffed, and nearly biflecfted 

^^he hemifphere, in a wonderful manner. At y^ this 

^urprizbg arch, falling little Ihort of a femicircle, 

O 2 that 
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that would have refembled an /r/V, had not the 
colours of it been different, feemed to be com- 
pletely formed. I fay, " had not the colours of 
" it been different j" becaufe the lower part was ex- 
ceeding black, but the other fubfufcous only and 
white. The exterior limb of this arch as far as the 
vertex was tinged with a pale yellow, that gave it no 
difagreeable appearance. The edges of it were at 
firfl tolerably fmooth, and pretty well defined, but 
afterwards became rugged and irregular. The whole 
moved with the wind, from the firfl to the lafl mo- 
ment of its exiflence. For a few minutes, it rendcred- 
the moon abfolutely invifible. That planet had, for a 
con (iderable time before its approach, been fomcwhat 
darkened by the thick hazy air; which, however, 
did not totally obfcure it. The tradt near the northern 
part of the horizon, contiguous to the meteor, was 
interfperfed with fufcous caliginous clouds, and that 
near the zenith with fome of a whitifh colour. All 
of them were very diftinguifhable from the phseno- 
menon itfelf. They grew gradually paler and paler, 
till they were intirely difperfed. About 7^ 2 5' P. M . 
all remains of the meteor were fo perfedly diffipated, 
that not the faintefl traces of them were to be fecn. 

That this phaenomenon was a JVater-Spouty or 
rather the firfl appearance of one, though the proper 
Spout itfelf was not vifible, will perhaps not be denied 
by any perfon moderately verfed in natural hiftory. 
The foregoing defcription feems to render this at leaft 
extremely probable. This meteor made a confider- 
able impreffion upon the minds of the vulgar here. 
Several of the lower fort of people, according to 
cuflom, believed it to portend fome calamitous event. 

One 
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One of them declared, that it would prove a fcourge 
(as (he imagined it to refemble a whip or fcourge) to 
this nation ; and others, even lefs fuperftitious, were 
firuck with no fmall degree of aftonifhment at fo 
unufual a fight. The weather was mild, or rather 
warm, the whole day. The wind, during the con- 
tinuance of the phenomenon, and almoft ever fince, 
'was W. S. W. though it did not then exceed a very 
gentle gale. 

When or where the diflblution of the Spout hap- 
pened, provided we admit of the foregoing fuppo- 
iition, I cannot pretend to fay ; not having received, 
from any perfon, the leaft informatbn on that head. 
The weather for three months before was, with very 
little intermiflion, hot and exceeding dry, fuch as gene- 
m-ally precedes meteors of this kind *. As the phse- 
»omenon was feen, by the Reverend Dr. Neve, Fel- 
low of Corpus-Chrifti College, at Middleton-Stoney, 
twelve miles from hence, and (as I was told by 
Samuel Wilmot, Efqj) at Sandford, N. W. of that 
tillage, a few miles farther from this place, at the 
^ery time that I obferved it, and attended by cir- 
<Himftances nearly the fame with thofe that occured 
Xo me; it muft have been, as might eafily be.de- 
jmonftrated, of a pretty confiderable height. 

Perhaps it would be difficult to find an accpunt of 
^ meteor refembling this in every particular, either in 
^ntient or modern hiftory. *Tis certain, a fimilar 
one is not remembered, or recorded, ever to have 
been feen here. Such appearances at fea, on our 
coafts, are very uncommon 3 but at land, efpecially fo 



♦ Pbihf. Tranfaa. Vol. XXII. n. 270. p. 805. 
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far diftant from the fea u is Oxford^ eztretnely rare* 
I therefore judged> diat a (hort deicription of it might 
not" be altoget^ unacceptable to the Royal Society. 
I {hall only beg leave to add, that a mod terrible 
ftorm of rain and hall followed it, which dbntinued 
from a little paft 3 to near 5 o'clock, the next morn-' 
ing ; that we have had much of fuch flormy weather 
here, and in the neighbourhood of this city, ever 
iince; and that 

I am. 

With all poflible coniideration and efteeni« 

Good Sir, 

Your moft obliged, 
and moft obedient, 

humble fervant, 

John SwintOQi 

Ghrift-Church, Oxon* 
Sept, 27, 1760. 
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XIX. An Account of fome FroduSHom of 
Nature in Scotland refemhling the Giants- 
Caufeway in Ireland : In a Letter to the 
Right Reverend Richard Lord Bijhop of 
O&ry, F. R. S. from Emanuel Mcndcz 
da Cofta, F. R. S. 

7b tbe Right Reverend Richard (Pococke) Lord 
Bijhop of Offory. 

My Lord, March 5, 1761. 

Read March 5, 'XT'OUR Lordftiip having communi- 
*^ X cated to the Royal Society, at 

their laft meeting, an account of fome rocks at the 
entrance of the harbour of Dunbar in Scotland, 
which are formed into pillars, like the growth of 
the famous Giants- caufeway, but which are folid, 
and not joined like them, I take the liberty to fend 
your Lordfhip the following account of a like na- 
tural production in other parts of Scotland, which 
was communicated to me by my ingenious friend 
Mr. Murdoch Mackenzie, who, by order of the 
Lords of the Admiralty, furveyed the coafts of that 
kingdom, and which came too late to be inferted in 
its proper place in my work. 

In Cana ifland, which is four Englilh miles long, 
to the fouthward of Skye, and near the ifland of 
Rum, the rocks, about a quarter of a mile above the 
harbour, rife into polygon pillars fouthward. About 
two miles from the weft end of Cana, is a low rock^ 

or 
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or fmall ifland, where is a very regular pavement of 
hexagon ftones, each about a foot deep, and abbot 
nine inches over. They form a fmooth uniform 
pavement ; and the fides of all the ftones lie extremely 
contiguous, or clofe. Immediately below this upper 
pavement, lies another exactly like it. The pillars 
are jointed exadly like thofe of the Giants-caufeway, 
and are laid with their concavities downward, and 
their convexities upward ; and their hollows are 
as much in proportion to tliefe pillars, which arc 
fmallcr, as they are in thofe of the Giants-caufeway. 
Thcfe places are about 200 miles northward diftant 
from the Giants-caufeway. 

If your Lordftiip chufes to communicate this ac- 
count to the Royal Society, it is at your Lordfhip's 
pleafure. 

I am, 

With great refpedt, 
My Lord, 

Your Lord(hip*s 

Moft devoted and 

obliged humble fervant, 

Emanuel Mendez da Cofta, 
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XX. Elements of new Tables of the Motions 
of Jupiter** Satellites : In a Letter to the 
Reverend Charles Mafon, D. D. Wood- 
wardian Profejfor in the Univerfty of 
Cambridge, and F. R. S. from Mr. Ri- 
chard Dunthorne. 

S I Ry Cambridge^ March 3* 1761. 

Head March 5, / ■ ^HE public employment *, wherein 

*^ '* X I am at prelent, and for feveral 

years paft have been, engaged, not permitting me to 
make new tables of the motions of Jupiter*s fatellites, 
according to the laft corrections I had (from a com* 
parifon of more than eight hundred obfervations) 
made in the places and orbits of thofe planets, I am 
at laft perfuaded to communicate, by your means, to 
the Royal Society, the elements of thofe tables, 
lioping they will prove no unacceptable prefent to 
^aftronomers. 

The tables arc defigned upon the plan of thofe of 
IMr. Pound for the firft fatellite, publiftied in th# 
Philofophical Tranfaftions, N^ 361. except that I 
liave not deduced the greateft equations from the 
epochs, as is done by Mr. Pound, 

The epochs of the conjundions of the feveral fa- 
tellites with Jupiter, fitted to the Julian year (before 
the alteration of the ftyle in England), and to the 
meridian of the Royal Obfervatory at Greenwich, 
are as follows. 
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Number C is the period of 437 days (wherein the 
three innermoft fatellites return very nearly to the 
fame iituation in rcfped of one another, and of Jo- 
piter*s ihadow),. in millefinmls of a drcle ; and muft 
be correded by the equation of number B^ vndkr a 
contrary title. 

The fecond fatellite has a fyncdtcal eqnatioo -of 
16' or 1 7' in time (whofe revolution 16 in this period), 
to be fubtra^d, if numb. C be Ids than f 00 ; addn, 
if greater. The iirft and third fateilites have ^d£> 
fmail fynodlcal equations (netumiog .in the Suoc 
period)^ that of the fiift fatellite being about 3', ef 
the third about 2' in time; both to be added, if 
numb. C be lefs than joo; fubtraded, if greater. 

The orbit of the third iatelUte is manifeftly bt- 
centric, as well as that of the fourth. Its apdwitim 
in 1728 was about 10^ of Y", and moves tormud 
35^ in 20 years : its greateft equation is about 15' iQ 
the fatellite's orbit, or 7' in time. 

The apojovium of the fourth fatellite in 17 2 S, wis 
in 12^ 30' of K, and mov^s forward about la^ in 
20 ^ears : its greateft equation is 53' in die iktellitfi^s 
orbit, or S9' in time. 

I found no reafon to make any alteration in the 
iemi^durations of the eclip&s pt the iirft fatellite 
from lyfr. Pound's tables. 

The 
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The greateft fcmi-durations of the eclipfcs of the 
fiecond^ third, and fourth fatellites in the nodes, are 
th 27', ih 47', and z^ 24' *, refpcftively. 

Tne nodes of the fecond fatellite feem to be aC reft 
in about 50^ of » and st ; but the inclination of its 
orbit varies from 2® 50' to 3^ 52': it was Icaft in 
166S, greateft in 17 15, and feems to have been at 
its greateft and leaft once in the intermediate years. X 
iuppofe it at the leaft in 1730. 

The nodes of the thinl fatellite in 1727, were in 
J6i^ of a and at and move forward about af^ 
in 20 years: the inclination of its orbit in 1695 
^¥as 3^, and has been increaling ever iince: it feems 
OS if it would get to its maximum about 1765^ and 
*«rould then be about 3" 24'. 

The nodes of the fourth fatellite in 1730 were in 

131® of ss and A, and move forward 2^ in 12 years : 

tm inclination of its orbit is about a^ 40', and does 

not feem to vary above one or two minutes either 

vray. 

From thefc elements, it will be eafy for any per- 
son, moderatdy ikilled in fuch matters, to cooftrud 
tables of the motions of the latellites in the method 
^>f Mr. Pound, which may be ieen in the latter part 
^f Halley's tables. 

I am, SIR, 

Your humble fervant; 

Richard Dunthorne. 

i I , I 

* The remi-durations of the cclipfes of the fourth fatellite w31 
\^c about 2' more at the afceotfiag, and i^ Ms at the drfccnding 
^odr, on account of the cxcentricity of its orbit, 

P a XXL Dif- 
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XXI. Dijfertationem banc de Zoophytis> 
Regite Societati Scientiarum Anglia le- 
gendam et judicandam frabet Job Bafteri 
Med. DoEior. Acad. Gef. Reg. Soc. Aftgl^ 
et Holland. Socius. 

Read April 2, y^UUM varia multumquc mtcr fc 
1 761. v^ difcordantia, quas de corallioram, 
lithophytorum, corallinarum, et id genus nature 
operum origine et propagatione^ aliquot abhinc annis 
prodierunt, fcripta perlegens, plerofque eorundem 
authorcs haec animalculorum, quibus adhaercrc dcprc* 
henduntur, opus et fabricam exiftimarc, animadvef- 
terem, aliis tamcn diflentientibus, verafque effe plantar 
contcndentibus ; ipfe quidem dubius corpora haec 
cxaminare, propriifque perfcrutari experimentis, dc- 
crevi. 

Quo fado, tot perfefliaB vegetationis figna, tamque 
folida reperi argumenta, ut eadem animalculis, adeo 
minutis^ ut, nifi boni ope microfcopii confpici, ne- 
queant, tamque fimplicibus, ut pauciifimis tantum 
gaudeant membris, ad opus ullum perficiendum plane 
ineptis, fuam debere originem, exifUmare nequaquam 
potuerim. 

Simul tamen, ha^c animalcula, apiclbus corallina- 
rum non xncidere tantum, fed ita cohaerere quodam- 
modo, experiebar, ut adhucdum dubius, nihil fatis 
certi definire aut pronunciare auderem ; donee vir 
magnus Linnaeus, novo has tenebras lumine difpel- 
kns^ fubilantias has zoophytorum nomine indigita- 

bat: 
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bat : id eft, ^' Compolita animalcula, in bivlo ani- 
f^ malium vegetabiliumque conftituta, radicata ptera- 
^' que caulefcunt, multiplicata vita ramis, gemtnis 
^' caeduis, metamorphofique ' florum animantium, 
fponte fefe moventium, in capfulas feminiferas 
tranfeuntium. Ac fi plants efient zoophyta, fenfu 
motuque deftituta; et zoophyta verae plant®, fed 
fyftemate nerveo, fenfus motufque organo, in- 
r ftrudaB {ay 

Ultcriori examine haec mihi digna videbatur fen-' 
tentia, quia mire res alias illuftrabat, quae antea ob- 
icuras et incomprebenfibiles mihi fuerant vifae. Novo 
itaque ftudio et attentione hsec naturae opera iterum 
caepi perfcrutari ; fi forte de eorum origine et pro- 
^gatione alterius quid certi comperire poffem. 

Hand ignorabam, qua ratione natura ab homini-* 
1)us ad animalia procedat, quas intelle<ftu atque fenfi- 
Jbus parum a nobis di£ferunt : quaque eadem parvis 
ad talia animalia defcendat gradibus, quae vix uUam 
vitam aut motum habere videntur. 
. Naturas etiam fcrutatoribus difficiliinsum cS6 mo- 
Jeftiflimumque noveram, regnum animale in determi- 
Jiatas clafles, genera et fpecies diftinguere : dum 
inter ea, quae determinatis caradleribus difcfeta, et 
xcrto quafi orbi inclufa funt, femper intermediae qua?- 
dam fpecies reperiuntur, quae utiriufque proxime ac- 
cedentis fpecie'i quid poflideant, et ita copulationem 
quafi duarum diverfarum fpecierum eonftituant : co- 
lorum ad inftar, qui ita commifcentur et quafi perdunt, 
ut nemo veros cujufque fines determinare ponit. 

{a) Syftema Naturse. Edit. dec. p. 64 J. 

Subibat 

6 
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Subibat «tiaiA flCutifliinuiti dbilofophutti Leibiiil> 
ilum ex lege continuitatis prsvidiffe jam et prfledixiflfr» 
hiftori» nAturaiis perveftigitione> olim torpora re* 
pertum iri^ quae »|uo jure animalibus ac pliuitia a6^ 
cenferi poffunt : quia Corpora qu^cunque create noH 
nifi unicaih iiftunt cateoam^ quorum quippe diverfifc 
fpecies, inflar annulorum diverforum^ tarn ar£l:e fd^ 
ciats et copulatae funt^ ut ne fagaciflimi quidadi feiiii 
fus> nee ipfa denique imagination ubi tmum ilid|iia^ 
aut altemm definat^ ddfinire poffint* 

Planta eft cortni^ organicum, expers fenfut «t 
motus ipontanei (o)^ conftans tamen vafis et hMWH 
ribus, ope radicis (e) corpori cuidam adhfattts^ mdk 
vitas et increixienti materiam nancifcitur. 

Animal eft corpus organicum> quod fenfti et per»- 
ceptione prasditum, fpbnte fua motiis quofd&m, \&bt 
proprios^ edere poteft. 

Has definitiones, quantumvis inter fe diverfo, kk 
2:o(^hyti8 tamen comreniunt: radice corpori olttdsta 
adnexa crefcunt> et tameh fim^l funt animalia^ qtne 
ta&BL & {entire often^^nt^ et efeam iibi axivenkMem 



{b) Motein, qui in tsimenclts heibe ybnk five mimoAe ftlii% 
inaturis balfaminae cellulis ieminalibos, coverfione heliotroDii) aMp 
monbidis, &c. ad folem^ in Aohbus et foliis quibufclain fiio veipt* 
hitft fe conbiAifentiWs bbfervatnr^ his dbjiici ^ttt non zxhitntr^ ifiC^ 
tiiatti h «i^re tnedianicas, non IfX^ifWielis eft. 

(«) Dantut tamen planue, quAnifli rAtiices xndli a^haeieiiteor- 
pori, quaeque iifdem plane caitre videntur : prioris gjcneris fufit 
hy^cibtfii) &c. quoltes balbis, inftriOft l^ttc rurfum c6hVeifa, 
vitro aqua rdpleto, ifir<*rHntdr, non miMa hete otTi^iVtes et fl^ 
rentes ac alii, quorum flos furfum cnafcitur : ad pofterius ^gtaus 
pertinent plantx^ quae femper aquae innatare videntur. 



confpi- 
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cQflfjpicftntw* cjB^rumdflpi ^Qn)J>ronw W«t», yri- 
jjflwif et dcyorwLt 

Amb^ ]b9$ qvdUt^tcs, tarn 4tver£»6, numif^fto in 
Z99phyti« experf us, qnJTO primwn pfifl4nju» jneam 
de his corporibus fententiam, prout, acpfrii^nu^ duce, 
veritati magis con^ruere videbam, mutare non du- 

Duo xoephytoram, ^nera Linaseus ftatotti dura 
&f(s lapidea, ut tubipora, miilepora, mfulrepCMra, quas 
inter et corallium rubrum locum obtioet ^ et mollia, 
^t ifis, Sprgoni{i^ alqyonium, tubulang* efchara^ .co- 
,rallina9 ^rtuUM'ia^ jp^nnatu^^bydra, taenia^ vplypx {d) 
quorum 0&O prioraj cun(t ii^ jn^arl i9venian|;ur> in 
eorumdem ego naturam et originenj, qugtsn^s hie, 
in Zeelandia, acquiri poilint^ aliquando inquirere, in 

Pfimo fffv^U^ fie 0^6 i^oTftU^s e]^nMn9ri^.di.£- 

cies, non zoophyta, quamvis Linnaeus iifdffl^ f^}ir 
mer^t, fed yeras e confervarum igenere plantas efTe^ 
luculentiffim.c ppripexi. 

Numquan) in earum apicibus polypi inyeniuntur : 
femen contra ?cHiilis inclufuni (d^), epdem, quo alise 
plants marinacj modo produnt. Quod ipfum clarif- 
iioie vidi, m 



{d) Quod ft ddinituin ddinitioni omnino tcfjfm^idfiX.jielKXf fix 
hudata modo Linnaei dcfinidone pcnnatula, hydra, tenia,- volvox, 
vocari zoophyta nequeunt (vera funt aaimalia)^ i|iiia plane nihil in 
fe habent radici fimile, multo minus eadem ulli adhaerent cor- 
pori^ 

(/) Vide Opufcula mca Subfeciva^ Tab, L fig. 3. 

CoraUina 
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forallind dicBoftm^, capillariy articulis cyUttdri* 

, cisy breviffimisj dicbotomia, fubclavatis. Linn. 

N® 7. Sive Corallind ramulis dtcbotamisy te^ 

neris capillaribus rubentlbus. Ellif. Tab* zxiv* 

N^ f. c. E. 

CaraHind dicbotomd^ capillaris articulis omniJka 
* eiavatis. Linn. N^ 8. Sive CoralUnd dicbo^ 
tomdy capilUs denfis^ criftatis fpermapbora. £UiL 
Tab.xxiv. N^ 6. f. F. In ^ 

Corallina capillariy inferne pinnata^ articulis rjf- 

Undricis. Linn. N^ 5). Sive Corallind afba 

fpermophoraycapillistenuijpmis. Ellif. Tab* saciv, 

N^ 7. g. a 

Atque de omnibus ^ Linnaeo enarrati€ corallinarum 
fpeciebus, folidiffimis adda^us rationibus fufpicc^y 
lioet omnes illas explorandi occafio nondum mihi 
contigerit 

Penicil/uSy five Corallina culmojimpliciy ramisfaf' 
ciculatisy faftigiatisy dicbotomis Jlexilibus tnar^ 
ticulatis. Linn. N"" lo. Sive Corallina tubth- 
laria Melitenfis. Ellif. p. ^a. Tab. xxxiv*. ]• 

a corallinis, fertulariis aut aliis zoophytis, plane eft 
alienus: vermis enim eft tubiphorus, ex icolopen- 
drarum genere, ut clariflime ex earumdem defcrip- 
tione patet (/). 



(/) Vide Opufcula met Subfcciva, lib. ii. Tab. iu. fig. f . 

Vcrum 
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^ Veruin alher comparata eft fcrtularia. Quod fi af- 
tentione fufiiciente expendas, qua; de coralliorum 
origine dodtiilitnus Donati (;), et ipfe de maximi 
generis polyporum in tubularia (/^) olim dixi; a 
j)rimo ufquc initio perfe<Stani omnino adefle vegeta- 
tionem, perfuaflimum tibi feceris. Liquet fane, ovula 
Jbxcce tenerorum inftar giniculorum, novorum inftar 
xnembrorum, matris ex corpore pullulare, poftea ma- 
jora fieri, ramufculorum more fuccrefcere, et tan- 
dem ad maturitatem perduda decidere, et lapidem, 
concham aut corpus aliud durum ofFendentia, vel 
slutinofa, qua inveftita funt, crufta, vel inaequali 
aipfius corporis fuperficie» donee foetus excludantur> 
mhaerefcere. 

. Sola hujus ovuli tefta, proprie, naturd, fiita loqui 
Siceat, vegetaiilis eft, perinde atque alia femina par- 
"^as aliquot radiculas ad latus ejicit; quibus affixi 
snanet, et primum brevibus crefcit articulis. Inter- 
mmm vero hujus ovi animale eft, fimul cum tcflu 
^^egetabili, eadem ratione, eodemque tempore ado- 
Ikfcit 5 in ramufculos difpergitur, c quibus temporis 
jproCTeflu, alii flercs feu polypi prodeunt, qui fuum 
jTurms femen feu ovula, prout vocare libuerit, fua 
^ignunt tempore* 

Id argumento omni exceptione, ut mihi quidem 
Videtur, majori, probatum comperi, in zoophyto 
^uodam, quod 

Sertularia abiettna^ feu Sertularia denticulis fub^ 
oppofitii tubulatisy calycibus ovalibus, ramulis 

(g) Hiftoire de la Mer Adriatique. 

\b) Opufcula Subfeciva, lib. L p. 30. Tab. iii. fig. 4. 

Vol. LIL (i_ alternh. 
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ulterms. Linn. N"" j. Et Corallim aHetis 
forma^ Ellifio dicitur. Tab. i. b. B. 

£t memoratam vegetationem, per quatuor fere^ quU 
bus fervavi, menfes, clarifiime perf^iexi. 

Sertulariam banc na<Stu8, vivo coalitam oftreo, 
perlucido imponebam vitro, aqua marina rcpletxv 
qux bis, femel certc, quotidie commutabatur. 

Quatuor ciroitcr fcptimanis interjedtis, apicem fcr- 
tularise hujus baud parum extenfum, et ex nova hac 
parte etiam polypos enafci, videbam. 

F : G. L 

Quo minus per hoc tempus, fertularia nigricantc 
confer varum cruftS, materia lanuginOfa, fordibufquo 
variis opcriretur, et polypi bullacei tanta copia, in 
iifdem augcrentur, ut reliqui inde fufFocarcntur po-' 
lypi, impedire non potui : in recentibus tamen, variis 
in locis prodeuntibus, et adhuc puris ramufculis, ve** 
getatio luculenter confpigiebatur. 

Fig. III. C. 

Prius minutus emergebat articulus, qui iniiar tu- 
buli, ad quatuor, quinque, imo ofto linearum Ipagi- 
tudinem fuccrefcebat ; elapfis aliquot diebus ad Utera 
hujus ramuli, minores quafi gemmulae alternatim re- 
gulariter confpiciebantur, quae quatuor aut fex dieruox 
Ipatio, in perfeftos adolcfcebant polypos. 

Novo ramufculo laterali emerfuro, polypos medii 
hujus ramufculi cellulis fuis latuiiTe, inclufique man- 
fifle, mihi vifi funt (/). Cum vero teneri hujus ra- 
mufculi 

(i) Rofelius, qui in dulci aqua, majori, quam ego in marina 
commodiute, obierviM-c mfe£la potuit, novem in ilia zoophy- 

toriun 
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nufculi httniis polypi aduiti prodirent, omnes ali- 
quando per totos dies, expanfis braccWolis, fuas extra 
^llulas morari videbam, praecipuc affufa, modo re- 
centi) aqua marina. 

Unde apparet, qua rationc zoophyti ftirps, aliarum 

inftar plantarum, craffitic ct proccritate augeri poflit. 

Perinde ac eodem, quo illae, modo, in longitudinem 

cxcrcfcit ct crafTefcit. Sola medulla intermedia ani- 

«ialis eft. 

Nonne obryzum et argentum purum, arborum 
Inftar ct cum ramufculis per fubftantiam lapidofam 
:ibdinarum, excrefcentia in iifdem, contigit ? Qiuanto 
jpotius animal in planta, ramorum more, crefcere 
j)Oteft .J^ Hinc fimul patet zoophyton omnc proprio 
^x femine five ovulo ortum, quamdiu vivit, femper 
crrefcere pofle. 

Omnibus hiftoriae naturalis ftudioiis, qui etiam haec 
ihveftigandi cupiditate ducuntur, ita cxpcrturos, af- 
:£rmare aufim : mihi fane poftea femper ita evenit : 
^um modo curent, ut hiec zoophyta loco fubfrigido 
«t in conchis manentia ferventur, ct rccenti aqua quo- 
^Sidie perfundantur. 

Qui vero tam procul a mari degunt, ut aqua ma^ 
9ina difficilius potiri poflint, cuptditati tamen fuae, 
yolypis plumaccis (polypei a panache) in aqua dalci 
«iorantibus, obfcrvandis fatisfaccre licet : quod ego 



%>nim genera, ajler polyparum nomine, deprehendit. Hi polypi, 
cjuamvis fertulariis njulto minores, codem tamen, quo hsc, crcf- 
^entes modo, omnibus etiam, quas ipfe in iis deprchendi, qualita- 
^bujs gaudebant : modo crefcendi per articulos, manfione jn ceU 
lulis ante produdlionem novi rami, ne quidem exceptis. 

Q_2 codem. 
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eodem, quo hac defcripta fertularia^ tempore exaaien 
inftitui (k). 

Ambo enim haec zoophyta, quoad animalc, externa 
facie fimillima, primo obtuitu videntftr eadem^ fed 
quoad vegetabile fpedat, multum inter fe diflferunt^ 
quod in mari multo majus, et ramis magis, quam ia 
aqua dulci, cxpanfis crefcit. 

Miror igitur maxime, viros laudatiflimos £llifium» 
Jiiffieum, Donatum, &c. fertulariam tam pertina- 
citer opus five fabricam horum animalculorum vo- 
care : cum ipfe Trembleyus (/), qui primus ct ac- 
curatidime hos polypos plumaceos deicripfit^ jam 
dixerit, cellulas folyporum opus non effe^ ut tinearum 
cellula eorumdem opus funt^ fedy in quibus bi polypi 
latent^ cellulas^ partem corporis eorum^ Jimul cum illii 
adolefcenteniy kabendas. 

Quod fi jam hoc Trembleyi didtum, et quae mode 
de fertularia dixi, vera agnofcas, mox tibi perfuadebis, 
fertularias animalculorum, quae paucis fimpliciffimif- 
que membris, operari nihil, nihil efficere valent,. fed 
mere pafliva, inftar floris, inftar coryophilli, ia tubo 
fuo crefcunt et proferuntur, opus neutiquam efle 
pofle. 

Neque dubitabis, quin fertularia non tot, quot ei 
infunt polypi, capitum animal {m) ^ quia iinguH 



• (k) Vel qui fide dignis aNorum teftimoniis acquiefcit, legat 
laudatum Rofelii opus, cui titulus : Infecten Bilufiigungy in fup- 
pleiTiento five tomo tertto, p. 595 — 617. Novem zoophyta live 
fertularise in aqua dulci reperiundae, defcribuntur. 

(/) Memoires fur THifloire dcs Polypes. 

{m) Haec Donati eft fenteotia, in epiftola ad Trcmhleium. 
Phil. Tranf. 1757. p. 57. 

4 polypi 
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M iingula ilnt animalia, qua? fola natare (n), 
fibi tolls efcam quaererc, poffunt ; fed potius totidem 
flonim, qui femine fuo proje£to maturi decidunt^ 
planta fit habenda. 

Liquet etiam tantum abefle, ut fertularise polypo- 
rum procreatio effet, ut hi tanquam flores fpedati, 
fcrtulariarum potius lint produftum. 

Nee minus patet^ cruflam five corticem^ quo fer- 
tularise toties teds reperiuntur, quique ex continuis 
alius, ac fertularia gignit, polyporum generis, cel- 
lulis conflat, proprie ad fertularias non pertincre; 
fed alieoum extrinficus allatum corpus efTe. 

Operae prctium ergo erit, accurate inquirere, an 
non cortex, qui in corallis et titano-keratophytis oc« 
currit, eodem modo alienum ab his rebus corpus fit : 
^t ideo in haec corallia et keratophyta diverjfa plane 
origine et alimcnto, quam ab hoc cortice fruantur ? 
XJt in primo opufculorum meorum fubfecivorum faf- 
dculo jam demonflrare conatus fum. 

ExpLicATio TABULiE. * 

Wig. I. Repraefentat ramulum zoophyti, quod ap- 
pellatur coralltna abietis forma. 

C^irca hunc ramulum a menfe Septembri 1758 ad 
Februarium 1759 fervatum, interea circumcre- 
vcrat afper e fordibus cortex : quinque mcnfibus 
ad minimum femel quotidie recens aqua marina, 
priori abjedla, adfufa fuit ; et licet non multo in- 

(«) Vide Opurcula mea Subfeciva, L p. 27. et plura fimilia 
apud RofeUum, l^co citato, p. 605. 

creverit. 
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creverit, variis in locis laterales tamen emiiit fa-* 
iTiulos, omncs polypis obfeflbs. 

Fig. II. Eundcm ramum lente infpeftum exhibet. 
Littera? ambarum figurarum rebus iifdem funt ad 
fcriptae. 

A. Tr uncus fertukri^, qui oftracodermati infedit. 

B. Aliquot ramuH laterales, dum corallinam fervavi, 
hinc inde emifli, ct ab initio polypis obfeffi. 

C. RamuH apex, qui recens omnino purus eft, nee 
fordibus aut polypis infedlus. 

D. Major polyporum fpecies, principium zoophyti, 
quod corallina tubularia ajppellatur, parum incrcf- 
cens. 

E. Minima polyporum, five fertularia polypincej 
Linn. I o. fpecies defcripta, et auda magnitudine 
delineata in primo meo opufculo fubfecivo. Tab. iii. 
fig. I, A, B, C. Hujus fpecies fexcenta erant, 
adeo ut continua contrad:ione et motu fa?pe con- 
fpedum obfufcarent. 

Fig. III. Eft apex C duarum priorum figurarum 
microfcopio infpedus. 

A. Locus ubi k trunco divulfus. 

B. Duo ramuli laterales cum polypis ex illis, tam- 
quam cellulis, prodeuntibus. Et 

d. Brachia explicantibus. 

e. Cellulae, in quibus polypi contraftis brachiis fe 
penitus abfcoildunt, tumquc inftar macuise albas 
apparent. 
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XXIL An Account of an uncommon Phano^ 
menon in Dorfetfhire : In a Letter from 
John Stephens, M. A. to Emanuel Mendcs 
da Cofta, F. R. S. 

SIR, 

Kcad April 9, A S no cffay, however imperfedt, which 
"'^ '* JljL tends to illuftratc the operations of 
nature, can be unacceptable to the learned, I took 
the liberty to addrefs myfelf to you, in fetting forth 
the following (hort, but juft account of a phaeno- 
menon.obferved in our own country, and, as far as I 
can recoiled, not hitherto defcribed. 

In the month of Auguft 1 751, the air having been 
for fome time remarkably hot and dry, was changed 
of a fudden by a heavy fall of rain, and a high fouth- 
weft wind ; the cliflFstiear Charmouth, in the weftern 
part of Dorfetfhire, prefently after this alteration of 
the atmofphere, began to fmoke, and foon after they 
burned, with a vifible though a fubtil flame, for fe- 
veral days fucceflively ; and continued to fmoke, and 
fometimes to burn, at intervals, till the approach of 
winter: nay, ever fince that time, efpeci ally after 
any great fall of rain, thunder and lightning, or a 
high fouth-weft wind (which drives the fea with 
great violence againft the cliffs, and beats off large 
pieces of them), the cliffs continue to fmoke, and 
fometimes to burn with a vifible flame; which, 
during the fummer months, is frequently obferved 
in the night-time. On examining thefe cliffs, in the 
year 1759, I difcovered a great quantity of pyrites, 

not 
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not In any regular ftrata, but interfperfed in large 
mafles through the earth, and which proved to be 
martial ; of marcafites, which yielded near one tenth 
part of common fulphur ; of cornua ammonis of dif- 
ferent fizes, and other (hells, but of the bivalve clafs, 
which were crufted over, and as it were mineralised, 
with the pyritical matter; of belemnites, alfo crufted' 
over with the like fubftance : and the cliffs, for near 
two miles long, and from the furface, to 35 or 
40 feet deep, even to the rocks at high- water marJc, 
were one bed of a dark coloured loam, ftrongly 
charged with bitumen. Moreover, I found alfo a 
dark coloured fubftance, refembling coal-cinder ; 
fome of which being powdered, and waflied in di- 
ftilled rain-water, upon filtrating the water, and eva- 
porating it flowly to a pelliculc, its falts flioot into 
line cryftals, and appear to be no more than a mar- 
tial vitriol : one ounce of tliis cinder-like fubftance 
yields one drachm of fait. I gathered up about one 
hundred pounds weight of the different kinds of thofe 
pyritae, marcafites, &c. which were laid in a heap, 
expofed to the air, and every day fprinkled with 
water : the confequence was, that, in about ten days 
time, they grew hot, foon after caught fire, burned 
for feveral hours, and fell into duft. Hence, there- 
fore, it is imagined, that thefe martial and fulphurous 
foflils, by being expofed to the air and wet, by being 
agitated by the beating of the fca, and, if I may ufe 
the expreflion, by being eledrified by the fubtil flame 
of the lightning, take fire, which is favoured by the 
bituminous particles contained in the loam, and burn 
till all their phlogifton is confumed, and their iron, 
ox nwtial earth, is diftblved in the acid of fulphur ; 

which 



which conftitutes the martial vitriol, found to be near 
the one eighth part of this cinder-like matter. 
. When the cliffs were obferved to burn in the 
night-time, the flame was plainly perceived by a 
foedlator at a diflance ; but, when he drew near to 
tne place, feemingly on fire, he could perceive a 
fmoke, but no flame. In the day-time, nothing but 
a fmoke was perceived, except the fun fhined, when 
the clifls appeared, at a diflance, as if they were co- 
vered with pieces of glafs, which refledled the fun's 
meridional rays; but, upon drawing near to the 
places, where thefe luminous appearances were per- 
ceived, they difappeared, and the clifi^ feemed to be 
covered with fmoke, which flunk of a bituminous 
and fulphureous matter. 

I have alfo been an eye-witnefs of the fame kind 
of flame arifing from the Lodes in Cornwall, cfpe- 
cially fuch, as contained a great quantity of mundic 
and martial pyrites. Three times I have feen tliis 
flame arife from the earth in the night, and once in 
the middle of the day. In the night, a perfon, 
ftanding at a little diftance, would imagine, that the 
place was all on fire, and even on drawing near the 
fame, he perceives himfelf furrounded with flame, 
but is not hurt ^ and in four or five minutes time, he 
perceives this flame to decreafe, and fall into the 
earth. In the day-time, the flame is of a different 
colour, and not much unlike the flame, which arifes 
from a furnace. There are feveral mines dilcovered 
in this county by thefe mineral fires, where there 
were no fymptoms of fuch mines before : hut it is 
generally obferved, that they abound with niarcafite 
and pyrites. Moreover, thefe mineral flames, arifing 

Vol. LII. R from 
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from Ignited pyrites^ are frequently difcovered in the 
bottom of mines and coal-pits -, and are often detri- 
mental, and fometimes deftruftive, to the miners;, 
which made the late learned Dr. Woodward, and 
others, imagine, that they were vapours arifing froax 
an abyfs. 

From what has been faid therefore, we may, in my 
humble opinion, draw the following conclufions.. 

1. That all fubterraneous fires, even thofc of. 
Hecla, Vefuvius, and -/Etna, together with thofe ob- 
ferved in the mirtes and coal-pits, are caufed by the. 
heat and fixing of pyrites and marcafites. 

a. That the waters of our hot baths derive their 
heat from pafling over a bed of ignited pyrites. In- 
deed the folid contents of thofe waters do evidently- 
prove this affertion being nothing more than fuch par- 
ticles of the pyrites as are foluble in water. 

3. That thefe mineral flames will be more or 
lefs fubtil, according to the minutenefs of the par-- 
tides of the combuftible matter, and the quantity of' 
phlogifton, which they contain. 

4. That the convulfive motions and tremblings, 
of the earth are caufed by the heat of the burning 
pyrites expanding the air contained in its bowels. This 
i$ clearly proved, by their caufingj immediately after, . 
an eruption of the earth, which generally difchargcs 
a dark coloured cinder-like and frothy matter.. And, 

5. That thofe places, where the earth contains 
the greatefV quantity of pyrites and marcafites, will 
be moft liable to thefe convulfive motions and trem-- 
blings, no other natural caufe contradictory. 

However, I fhall, with great refpedl, fubmit thefe • 
obfervations to the confideration of the Prefident arid 

Fellows 
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Fallows of the Royal Society, lo whom, Sir, if you 
will be fo kind as to communicate them, you will 
greatly oblige, 

SIR, 

Your very humble fervant, &c» 

Apru 4, 1761. John Stepbcns. 

XXIII. Additional Obfervatiom upon fimt 
Plates of white Glafs found at Hercula- 
neum: In a Letter to Charles Morton, 
M. Z>. /?. S. S, By J. Nixon, A. Af. 
a/fa jP. /?• o* 

Dear Sir, 
Read April 9, TTN a paper, which I had the honour 
'^ ** JL to prefent to this learned Society about 
* two years ago, I offered my thoughts upoir fome 
plates of white glafs found in the ruins of Hercula- 
neum. I now beg leave to add fome more obferva* 
tions, with a view partly to explain and fupport what 
I then delivered, and partly to communicate fuch 
new informations, as I nave iince received, refating 
t9 the fame fuhjedt. . 

I obferved -f-, upon the authorities prodiiced by 
Monf. Renaudot J, that glafs plates were not applied 



♦ PiTil, Tranf. Vd. L. Part II. 

t IbW» P- 602. , 

t Mem. de TAcad. dcs Infcript. Vol. I. 
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for magnifying objedls in optical experiments, till the 
beginning of the thirteenth century : but, upon re* 
viewing his differtation, I find he finks the antiquitjr 
of tliat ufage a century lower than this. That learned 
writer adds further, •* I'hat with regard to this que- 
** ftion, whether the antients made their aflronomi- 
" cal obfervations without telefcopes, the affirmative 
" is looked upon as certain ; becaufe, if this inven- 
" tion had ever been known before, there is alt 
** imaginable reafon to believe, that the utility,. 
** which would refult from it, not only in aftro- 
" nomy, but for feveral other purpofes, would have 
" prevented its being afterwards loft." Monf. Re- 
naudot declines entering into this controverfyj but 
obferves, that Mabillon mentions a manufcript he 
faw in an abbey in the diocefe of Freifingen, whereia 
Ptolemy was reprefented obferving the ft^s with a 
♦ tube, like our modern perfpedlive-glafles. This, 
manufcript is faid to have been written in the be- 
ginning of the thirteenth century ; which date (fays. 
Monf. Renaudot) is the more remarkable, becaufe 
plain fpeftacles, which fhould fcem likely, in the^ 
nature of things, to have been invented firft, do not 
appear to have been known till a hundred years after. 
Then,, having produced the evidences, which prove, 
that thib latter difcovery was made about the time 
above-mentioned, he concludes with faying, " that 

* Mabillon does not mention, that the tube had glafles ; neither 
indted was that circumftance eafily dircoverable. Perhaps fuch* 
tubes were then ufed only to pre.ferve and direft the figh^ or to 
render it more diftind, by fingling out the particular objedi looked 
at, and (hutting out all the rays refledcd from others, whofe pro- 
ximity might have tendered the image leis precife. 

CC ^gf^ 
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*^ we have noting of this nature with regard to te- 
." lefcopes." 

The reafon of my enlarging upon this article is a 
paiTage I .h^ve lately met in that learned antiquary, 
Mr. Rowland, which may feem to contradict the 
obfervation produced above. This * author alleges 
the authority of Hecataeus (apud Diod. Sic. torn. L 
p. 159. Ed. Weffel.) for faying, that the Hyperborei, 
who inhabited an ifland in the Northern ocean^ op-- 
pofite to the Celtse, " could (as if they had the ufe 
" of telefcopes) fhow the moon very near them, and 
** difcover therein mountains, and heaps of rocks, 
" which that inftrument only can difcover.** That 
vre may diftinguifli how far Hecataeus is concerned 
in this paflage, it will be proper to give a literal 
tranflation ot it from the original ; viz. " They fay 
" further, that the moon, viewed from this ifland, 
** appears to be but at a very little diftance from the 
^^ earth, and to have certain protuberances, like land, 
*^ vifible on her furface ^f.'' Now, it may be ob- 
ferved, in the firft place, that this phaenomenon, if 
real, may perhaps be explained by the refradlion of 
the moon's rays in paffing through the atmofphere 
of the earth, which, in an ifland fituated very far 
north, might be continually charged with an extraor* 
dinary quantity of vapours. Or further, as Hecataeus 
mentions it upon hearfay only, and fubjoins fome 
other circumftances in the fame chapter relating to 
this ifland, which are entirely of a fabulous caft. 



^ Mona Antiqua, p. 76. 
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wc may juilly queftion the * truth of 'the faftj and>. 
confequently, fliall not be oSliged to maiatain* the, 
ncceffary exiftence of telefcopcs. in thofe times, in 
order to account fpr it. 

As it appears -f , that neither the lapis fpecuJaris, 
nor glafs, was ufcd for windows before oeneca*s time ; 
and it cannot be fuppofed, that the Romans, a people 
of fo refined a tafte in other inftances, would fuffet! 
their apartments to be expofed to the free entrance 
of winds', &c* it may be reafonably a(kcd, What 
fupplied the place of thofe materials before ? To 
fatisfy this enquiry, it is to be ohferved, that feveral 
other materials are mentioned by antient writers^ as 
ferving the purpofe before us ; fuch as thin hides, or . 
J ikins, like our parchment, njientioned by Philo- . 
ponus. Pliny likewife informs us, that the horns of 
the urus being cut into thin laminae were |] tranf-» 
parent, and fupplied, in fome meafure, the ufe of 
our lanthorns ; and we may probably conclude, from 
the analogy of things, that they ferved for window-* 
lights alfo ; efpccially, as we meet with windows 
made of horn (corneum fpecular) in Tertullian, who . 
wrote within lefs than two hundred years after Pliny. 

To thefe, we may add the vela, made of § hair- 
cloth, or pieces of hides ||||, which Pitifcus (upon tt^, 

♦ Vide Wcffclium, not. in loc. 

t Phil. Tranf. Vol. L. Part IL p. 605. 

t Apud Salm. Excrc. Plin. T. ii. p. IC95. Ed. Par. 

If Plin. Nat. Hift. L. xi. c. 37. In laminas fcfta tranfluccnt 
atque etiam lumen inclufum latius. fundunt. Apud Salmaf. Plin* 
Ex. T. i. p. 260. 

§ Vela cilicia. Ulpian apud Le Antichita di Ercolano eljpoflfc, 
p. a68. 

nil Fabrctti. Ibid, p. 256. The makers of thcfc vela, Xwirwoii/. 
Aft 18. 3. ibid. 

3 authority 
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atithority of tJlpian) fays, wcrc^in ufe before the in- 
vention of windows of the laJDis fpecularis, or * glafs. 
Ulpian indeed, in the paflage Pitilcus refers to, only 
mentions them as fubfifting together with the f latter : 
but it feems obvious to condude, that the vela, being 
an invention lefs perfeft and commodious, were prior 
in time to the fpccularia, which are to be regarded as 
a fubfequent improvement of the former. Notwith- 
flanding this, the vela Hill continued in queftion, 
even after the introduftion of window-fences of ftone 
or glafs, and ferved as canopies, or :|: umbrellas, to 
ke^p the fun from places expofed to the open air ; as 
the others fecured tne inner parts of the houfe from 
€old, &c. 

I took notice j| of the natural conne<5lion there 
ftemed to fubfift between the ufing of plates of glafs 
for adorning the infide of apartments in antient times, 
and the employing them for introducing light into 
thofe apartments.- This obfervation has been fup- 
ported by a letter I received from my learned cor- 
refpondent, Abbate Venuti, at Rome, dated Decem- 
ber 30, 1759, wherein he informs me, that he had 
lately read, in fome anecdotes of Cardinal Maximi, 

That as they were digging among the ruins on 
" mount Caelius, in the laft century, they found a 
" room belonging to an antique dwelling-houfc, that- 



♦ Pitifcus, Trt. specular. 

t Specularia ct vela, qua frigoris.caufa et imbrium in domo 
font. Ibid. 

i Specularia-vela, qua frigoris, vcl umbra caufa, in domo funt. 
(Jlpian apud Le Antich. See thefe veU c;;chibited, TavoL vi, & 
49* ibid. . . - . 

I, Phil Tranf. Vol. L. Part II. p. 6o6- ' 

'' had 
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" had all its fides within ornamented with plates of 
" glafs, fome of them tinged with various colours, 
" others of their own natural hue, which was dufky, 
" occafioned by the thicknefs of the mafs, of which 
" they confifted *. There were likewife in the fame 
'* apartment, window-frames compofed of marble, 
" and glazed with laminae of glafs." But as the Ab- 
bate did not take upon himfelf to afcertain the real 
age of this building, I fhall not pretend to lay any 
greater ftrefs upon this difcovery, than I did upon 
the obfervation, for the fake of which I produced it, 
for proving the point I had then in view, viz. that 
the ufage of glafs for windows was (probably) nearly 
of the fame antiquity with that of adorning hoofes 
with it! 

I informed the Society +, that I had not been able 
to ttaw jup^ A^ of Mrindows with plates 

of glafs, fuch as thefe found at Herculaneum, higher 
than two hundred years fhort of the overthrow of that 
city: but, fome time after, a paflage in Baronius was 
fuggef)fed to me, which feemed to carry the antiquity 
or ttiis oraftice much higher, even to the 4ad year 
of thie^C^hriftian sera. It was a quotation J from 
Philo Judaeus, wherein he gives an account of C. Ca- 

* Nam cum lamina craf&oris eflent mdis, colorem opacum 
nigrantemque reddebant. Venuti. This would be the efFeS of 
the antient glafs, if it was of a coarfer compofition than ours : 
and that it was fo in fa£l, a very eminent critic ^ both in facred 
and profane literature, thinks, may be coIle£^ed from St. Paul's 
wordSf I Cor. xiii. 12. ** Now wc fee, but through a glafs 
« darkly.'' 

t Philof. Tranf. Vol. L. Part II. p. 608. 

t BarotK Aiixtii. Etdtf. T. i* A. G. 42. p. 335. Col. Agrip. 
162K . . .^ 

ligda's 



ligula's reception of the Jtwifh deputies. " When 
" (fays he) we had entered upon our harangue, the 
" Emperor perceiving, that fomc things of no frt^all 
" weight were urged, and that others no Icfs ftrong 
" were likely to be alleged, he broke off the audi- 
" cnce, and hurried away, with great precipitation, 
" into a fpacious hall : there walking * about, he 
" commanded the windows to be (hut on every Cidtf 
" confifting of white glafs, refembling plates of the 
'^ lapis fpecularis, which admit the light, but exclude 
" the wind and the fun.'* 

This authority indeed, if genuine, would have 
fully anfwered my purpofe } but, upon confulting 
the text of Philo, I was fully convinced, that th^ 
CardinaFs tranflation of the latter part of this paflage, 
which alone affcdls the prefent inquiry, was dire^y 
contrary to the original^ which imports, that tht 
windows in the imperial apartment confifted of 1$- 
minas of ftone, aimoft as tranfparent as glafs -f. 

I cannot leave this paiTage, without taking notice 
cf that conclufion of it, viz. *' That the windows of 
^* the lapis fpecularis admitted the light, but excluded 
" the violent heat of the fun/* This feems to prove. 



* Obambulanfque juiSc claudi feneftras vitro caixiido fimlli la« 
pidibus fpccularibus, quibus lux adrhitdtur, ventus et fol excludi- 
tar. This verfion of liaronius is the Tahie Vfcfbatirti w2rh (hat in 
the editions of Geneva 1613, Lut. Par. 1640, MidFrancf. 1691* 

J^i lify.Krf, )y tov at iKin (p^oyxiv. Ed. Lut. 1640 & Franc. 1691, 
151flCe the writing of this, Dr. Birch has rnrormcd me, that Dr. 
Mangey has tranflated this paflkge agreeably ro mjr ide^ viz. La- 
pidibua baud minus pellucidis quam vitro can Jido. 

Vol. LII. S that 



[ HO ] 

that the rpecularia in Martial were made of the fame 
materials, if this reading adopted by Salmafius, &c* 
10 to be followed j viz. 

Specularia puras 
Admittunt luces, et fine fole diem. 

L. vlii. Epig* 14' 

But odier copies have it 

Specularia pnros 
Admittunt foles, et fine faece diem *. 

This reading is efpoufed by CoUeflus, the Dauphin 
editor, who further explains (puros) by (nitidos); 
and yet| in his notes, tells us, that thefe fpecularja 
were df ftone or talc; which they could not have 
been, confidently with Phib*8 account, but muft 
have been of glafs ; and coniequently, we (hould 
have an evidence in Martial for the uiage of glafs in 
windoVsj as jsarly as the firft ceatury : for that poet 
lived in Rome from A.C. 71 to 100. 

But jperhaps thefe (feemingly) contradidory read- 
ings of this parage may be reconciled, as to their 
fenfcp by interpreting (puras luces) in the one, and 
(puros foles) in the other, to mean the mild light 
and warmth of the fun, which remained after the 
greater part of its rays had been either refleded by 
the exterior furface, or abforbed within the interior 
pores of the ftone ; or, as Milton exprefies it. 

The fun fliorn of his beams. 



* £d. logolft. x6o2» Phifcus Specular. &c. 

Upon 
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Upon this hypothefis, line fstcc will fignify the ex- 
clulion, not of the rain, duii, &c. as it is explained 
by the commentators, who follow this reading -, but 
that of the grofs body of the fun's rays ; and fo will 
coincide with fine folc diem^ in the other copies. 

As I quoted ♦ Ladantius (De Officio Dei, c. viii.) 
to prove the ufe of glafs in windows in his time, viz. 
the third century, I hold myfelf obliged to take no- 
tice of the cenfure, which Cortius and Longolius pafs 
upon this father, and which is as far from being can- 
did, as the authorities they appeal to are ftom proving 
it true. Thefe gentlemen, in their notes on Pliny 
(L. ii. Ep. 17.), boldly pronounce the father inii- 
taken (peccavit Ladantius) with regard t6^ the paflage 
I produced from him r and they fupporr thii diarge, 
by referring io Lipfius on Seneca de Prov. C iv. & 
Epift. 5>o. and to Pliny Hift. Nat. L. xxxvi. c. i6. 
Now, whoever confults Lipfius on the places here 
deferred to by thefe editors, *will find nothihg therein, 
but obfervations relating to the lapis fpecularis, viz, 
:the reafon of its name; the countries where it was 
Ibund; its ufe in window-fences, for dining-rooms, 
bed-chambers, baths, porticos, and even in orchards 
-and gardens. ' This is what nobody ever denied, and 
what even Ladlantius himfelf intimates, in the -f* 
paflSige before us. * How, therefore, this can aflfedt 
that father's tcflimony, relating to the ufe of glafs ift 
windows, exceeds my imagination to conceive. And 



♦ PhU. Tranf. Vol. L. Part II. p. 608. 

t Manifeftius eft, mcntem efle, quae ea, quae funt oppofita, 
tranfptciat, quafi per feneftras lucente vitro, aut lapide fpecuiari 
obduftas, . \- : 'i 
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as {qc Plinyt I fuppofeit will readily be allowed m^ 
that no writer> how refpedkable foerfcr his authoritf 
may be, oan poffibly prove another, who lived two 
huQ4ncd y^^s af^r him, xniilaken, when he alludei 
to the pr^fSlipe of his own times. 

As I hopeth^ evidence is now undeniable, which 
I produced in my diilertation, to prove the ufc of 
gUfstia windows to have been as early as the third 
century, (not t9 mention the probable reafons there 
offered /tQ Ih^w, that lit might have fubfifted fomc 
ages befofi^), it may not be unacceptable to the cu^- 
rious in an^quity^ to obferve the flow progrefs this 
very €x>fnmodious invention made in travelling toh 
wfirds rlh« wefti fiece k appears; by our htftoritns \ 
th9;t.it|did iio( D^acb .ow ifland^ till the. feventli cem- 
tflryi; yif ben k ' was brought Jiithcr from France^ 
eijher byJBBne(iw3t.abbQt ©f WintU ot Wilfrid arch- 
biihop of York ; as -^ lanthoms of horn were inn* 
U^M6edfbyolUpg:i9iilfred, about the fame time, viz. 

..t jHiavin||-jS^wi>propofed all I had to oficr>^ relating 
tort^ ^)^j9l ivlbs of piates of ghis^ already men- 
Uof^Mimjy^Jfi I beg, the Society's indulgence 
topeiinMlrme to fnhjoiarlwer others, which I have 
mot wilth fiooet that communication. 

Tb&frrii: pf theft was fuggefied to mc fay my (late) 
wortl^ friend Smart LelhieuifHer> Efq; who, ' laft 
winteti.aC Bath» informed me, that he had in his 
coUe^on an urn, of a quadrangular figure, which 



^ Siiinen Duneloi. Hift. Aug. Script p. 92. Stubbs Ad. I^nt. 
£bor. • H^ Angi Script, 
t Stavefly'a Hift. of Churdics, p. 103. 
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Wd been divided mto two equal {>arts by a plate^ of 
glafs, the veftiges of which were flii) refmaitimg> 
He was of opinion, that the cells made by this par- 
tition contained the remains of fome pair, eminent 
cither for their conjupl affedtion, or fome of the 
other connexions of focia) life* This conjtdnre, 
highly probable in itfelf, is &rther confirmed by 
fimilar examples in antiquity: Thtks we Bfid in 
Montfaacon * the figure of a fquare urn, whttekt 
were contained the aflies of a man and hi^ Wife, as 
appears by the infcripdon upon it« Anbther ttn is 
reprefented (Plate LVIL), which held tbt alhefs 6f 
a mother and her daughter. To which We ttiay 
add a third (Plate LVj, covered wi A a iqilare flat 
tablet of Aone^ on^ which were- th^ee ln(eH^ti6Ms; 
fignifying, that tWe rtmains of three perfdiis/ whifd 
relation to esfch otlier &r not foectfidi, v^^^e Ihcteftjd 
thereffl. - ■ ' - ^ • ^ ^i: • • -^ ^ ^ i > ---U:^ 

The othersdilance w^ tranfiiiittod tovfii^^iby^fh^ 
Abbate Venuti, in a letter from Rome, dated 8e^ 
teraber 17, I7f5>. viz: " That, «^diggiingiipiyme 
^ ruins in that city a few y^rs ago, th^M wats fe^drfd 
^< an antienf pidure painted bn ffk^i\Aci Hn^ covered 
*« with a plate of white glafs, like thofeiiftrf^n our 
** times for that purpofr, only foth&whkvUlttichir. 
<* Thcrpifture exprcffed a lad/s head, ^MidMiti of a 
^ very elegant compdition." From this laift cir*- 
cumftance, the Abbate infers, " that it could not 
be the produdlion of any later age 5" meaning (I pre- 
fume) any period between the decay of good paint- 
ing among the antients, and i^e jrevival of . ^t ^mong 

I ■— — — — ■ i «fi n I I i I I i-a»t»»^»aiii i » 

• Antiq. Expliq. V0I.V. p. I. PI. 34. EcK Pir, ' 
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the moderns. He further aflures me, that he fzw 
this pidure, which (together with its cover) was dc- 
pofitcd in the cabinet of the Marquis Capponi at 
Rome* 

The circumftance of this piece being painted on 
marble, naturally leads our thoughts up to the age 
of the fragments of glafs, which occafioncd my dif- 
fertation, viz. to the overthrow of Herculaneum, out 
of whofe ruins four piftures (among many others) 
have been found pamted on the fame materials. 
There is a paffage in Pliny *, which has been 
thought to carry up this manner of painting as high 
as to the times of Claudius, who began to reign 
A. C. 41. But I am humbly of opinion, that lapi- 
dem pingerejt in this pkce, does not mean painting 
on ftohe or marble^ but only the flaining them with 
artificial colours; as the.* remaining part of thefen«- 
tence relates to the inlaying of pieces of marble of 
variolas p|its> where the original veins were defedive, 
either in variety or beauty : not that I think it at all 
improbable^ at the fame time, that this fpecies of 
painting might be as antient as the ep^ha mentioned 
above, vix. the reign of Claudius; becaufeitadually 
fubfifted, in the;time of Pliny, which muft reach up 
to that xn ; for the four paintings referred to in the 
beginning of this paragraph, as done in the fame 
manner, were found in the ruins of a city (viz. 



* Caepionis et lapidem pingere. Hoc Claudii principatu in- 
vehtum. Ncronis fcro oiaculat, qu2 non eflent, in cruftis in* 
lerendo' unitatem variare, ut oTatut diet Numidicus ut purpuri 
-diftinffueretur Sinnadicus, qiialiter iUoa, oaAd optarcnt dcliciar. 
Hift. Nat. Lib. xxxv. c. i. 

Hercu- 
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Herciilaneum)» in whofe cataftrophe that writer loft 
his life. 

I am, 

SIR, 

Tour moft obedient, 

humble fervant, 

London, Feb. 3, 1761. J. NlXDn. 



XXIV. ADefcripHon of tb$ Csppbus: In a 
Letter from D.Lyfomy M.D. /« Robert 
More, EffyF. R.S. 

SIR, AU-foulf Coll: Oft. r7,^76o. 

RcadAi)rai6,/r|-^0 f^ve you the trouble of takiag 
"^ *' X ^^ account of the bird I fent you, 

I have now taken the libeity to trouble you with the 
inclofed defcription, which is pretty near, though, 
perhaps, not quite exadt. Ray, in Willoughby's or- 
nithology! fays, this bird is yet to us imknowni and 
takes his defcription of it from Aldrovandus, who 
fays, it was not defcribed by any author before his 
time, that he knows of. 

The bird before us is, I think, the cepphuS'of 
Aldrovandus,. though it does not agree in ail points: 
perhaps, thathefaw, mi^ be a male, this a femadle; 
In his, the fidies of the mandibles were of a dulkv 
red, in this not. The eyes of his were partly red; 

which 
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which I did riot dbferve in this. Riouftd the eyes iii 
Ills was a whitifli circle, in this a variegated Icmin 
circle. The legs and flianks in his greenifli, in this 
of J dilute blue. The feet, and membranes con- 
necting the toes, in his were duiky, in this partly 
bl.ick. 

Some authors have fuppofcd the cepphus of the 
antients to be the fulica, or coot. This Aldrovandus 
confutes, by many arguments, one of which is fuf- 
ixcicnt. He quotes a paflage from. Varrinus, where 
the cepphus of Ariftotle is mentioned as a fea bird, 
and having the claws conneifled by a membrane, 
which the coot has not ; neither is the coot a fca 
bird, being often found, in great numbers, upon lake^ 
and {landing waters. 

Aldrovandus reckons his cepphus as a fpecies of 
the ferus; which is denied by Pierius Valerianus, 
u[x>n the ftrength of an argument, which, I think, 
tends ftrongly to prove it. " Cepphus enim, inquit, 
*^ ad cibunoL quaecunquc vefcatur, ut etiam maritima 
** fit fpuma contentus; larus vero inter voracifiimas 
" nuDEieratur, omnivorumque animal effc fertur." 
The cepphus is faid to be a very adive bird, alwap 
flying ibout in queil of its prey, which is bits of 
fle(h> or fifli, left by other fifh of the voracious kind, 
or, in (bort, any kind of food it meets with fwimming 
upon the furfacc of the water. Now, fuch fub- 
ftances as fwim upon the furface of the water are 
not ib likely to be met with any where, as amongft 
tbe fcmn and froth of the fea, dnven together by 
the wind. Thbi bird therefore dipping fo frequently 
into the fpunie of the fea; is probably for the food 
fwimmbg amoiigil it^ rather than to feed upon the 
4 fpume 
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fpume itfelf. After this charadler given of the om- 
nivorous cepphus, it is fomcthing extraordinary, that 
Yalerianus uiould refufe ranging it in the xlafs of 
lari, becaufe it was not fufficiently voracious. 

Another reafon, why this bird may be fuppofed to 
be the true cepphus, is the fimple manner, in which 
it was taken. In a field adjoining to Oxford, called 
the Parks, was fbme radi^, or fonie fach fort of 
feed, covered with old nets, to keep off die fmall 
birds. In thefe nets was the bird entan^ed, and 
taken. Its being* fo far in land was pofl^ly occa«^ 
fioned by the late ftormy weather, 

A Defcription of AJdrovaadus's Cepphus. 

It weighed eleven ounces^ Its meafure was^ frooi 
the tip of the bill to the end of th«t6il;i 1^5 Indies. 
From the tip of *>nje wing to the^ipiif thebther, 
when extenckid, 3^ inchesi* Round tiib bodfv <wherc 
the wings afe (et 011^ rt incbes^ It^QHdi the body, 
where the legs ife iet' on> 9 incih^^ ^d «ft half. 
From the an^e of the moutk t^^thefpGUit of the 
1)eak, an inch and three quarteM. ^^^ ' ^ ' 

The anterioifpait'Of«the upper mand4ble'ist)f« lead 
colouTi «Ki rougki fefemb&ag hoi-n in af^p^pance. 
The point of the Ml jis'bl^k^ crooked a» the end, 
imooth, andef a harder fubftance than itii^ other 
fart. The inferior mandiblis is, in^ its anterior: pan, 
of a lead cdoor^ the^ point black, but^Ufmooih* 
Where the two fides of ^ the iower chap kncet'in an 
4u:ute angle underneath, is a finall- promintace, or 
Jcnob. its noftril e^^tends aloiofl the length; iof the 
beak, the aperture being wideft towards the point 1 
as it approaches the lie«l, it is almoft clofe^ upt) 

Voi.LII*. i .- i'- .v:'T ^ . .,.5 • - i;:,i,i. Its 
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Its neck is G^OTt ; its body in ihape much like W 
wild duck. The throat, neck, breaft, and beUy> 
are of a very dalky colour, variegated with whitc^. 
yellow, or brown, intermixed 5 uhder the throaty 
about the eyes, upon the breaft and belly, being 
more variegated than between the throat and breaft. 
Below the vent, the feathers under the tail are marked, 
with bright yellow tranfverfe lines. 

In the wing are twenty-eight black quill feathers^, 
the ten outermoft of which are tipped with brown;, 
die feathers incumbent upon the quill feathers are 
alfo tipped with brown; fo that, upon the wing ex-. 
tended, four beautiful tranfverfe lines appear.. The 
fuperior part of the wing, and the (hort feathers under 
the wing, are beautifully variegated with a bright 
brown or yellow j on the under fide, the quill fca*^ 
thers are of a dufky colour, and fhining, theJ&vcL 
Qutermoft being partly white. 

The head is foiall and flendepj of a ddrk colour,, 
variegated with light brown, as is the upper part of;' 
the neck. The lower part of the neck> and the back, , 
are of a dark dufky colour.. 

The tail'has twelve feathers, the (Bortcft of which 1 
are 4 inches, and the. middle, which are the longeft, . 
not above 4 and an half; The ends of them all are 
black 5 but part of them towards the rump, are white _ 
about one fourth of their length.. Upon the tail, on x 
each fide, are a few feathers incumbent, marked with . 
tranfverfe bright brown lines. 

From the joint between the leg and thigh to the : 
end of the longeft cl^w, is 3 inches. The legs are^ 
of a bkiffh lead colour. The back claw is finall, , 
and black; the other three ctews are connected by a.L 

mea^rane>, 
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membrane, the extremity of which is black; its an- 
tbribr part white, or lightly tinged with yellow j the 
innermoft claw is of the fame lead colour with the 
kg, to the laft joint ; the middle claw only to the 
firft joint $ and the outer claw has a very little lead 
colour upon it, but not to the firft joint. The ex- 
tremities of all the claws are black. The nails, which 
are fmall, are all black. The middle nail has a keen 
broad edge on Its anterior fide. 

After fo long an account of this bird, as I have 
troubled you wkh, perhaps you may be ready to 
conclude, with the fame line, that Aldrovandus ends 
his oblervations upon the cepphus, 

Parturiunt monies, nafcitur ridiculus mus. 

But as fny intention is good, 1 hope that will be 
accepted as an excufe, for the great pains I have put 
vou to in reading fo long a letter ; and that I may 
Se permitted to f^bfcribc myfelf, 

S I R, 

yotu: moft obedient 

humble fervant, 

t). Lyfons* 
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XXV. An ExtraBt of the Regifter of the. 
Parijh of Holy-Crofs in Salop, from Mi- 
chaelmas 1750 to Michaelmas 17601. 
Communicated, h^ Robert More, Efji. 



Read April i6y 17614 
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XXVII Ah Account of the Earthquah. at 
Ilifbon, 3 ifi March 176 1 :, In a Letter 
from thenpe^, dated the 2^/April 1761, to 
Jo%h. Salvador, Efqi F. R. S. 

Read AprU. 23, rir^ HE earthquake happened the 31ft 
1761. j^ laft month, prccilcly at twelve 
o'clock, and lafted full five minutes, with a fmart 
and ^eq^al vibration. It exceeded all the others, ex- 
cept that of the firft November 1755. Thank God, 
it was attended with no other consequences, but that 
of alarming the inhabitants, throwing down fome 
ruins, and rending fome houfes. About an hour 
and a quarter Sifterwards, the fea began to flow and . 
ebb, about eight fleet perpendicular, every fix mi- 
mites, and continued till night. Some fmall fhocks 
wcre.fclt before, and fince, but of no moment} 

every ^ 



every body feems at eafe, and things go on in their 
ufnal channel. 

: Mr. Salvadc«- h«s received niany other letters, whioK 
feverally confirm thefe parlticixlars. 



XXVII. Another Account of the fame Earths 
quake r In a Letter from Mr. MxAXaf^ 
dated there April 3, 1761, to Keaiie 
Fitzgerald, i^/^; F. R. S. 

Read April 23, ^^N the 31ft ult. at twelve o'clock, 
'^ '• V-^ we had a moft dreadful violent 
fhock of an earthquake, that held conftant for five 
minutes, ^ ne^ as I can judge* I wali up twp.|>^ 
of ftairs, at a fricnd^s hpufe, when it began, and ex- 
pelled to have been buried in the ruins. The ihock» 
jEis it appeared to me, feemed to fpring from the 
bowels of the earthy ^nd the ^notion to be diredtly 
up and down. It is the general opinion, that if it 
had run frova weft to eaft, 01: fiiom any quarter dF 
the globe to the other, as the great one the firft of 
November ijss did, there would not have been m 
houfe left ftanding \n this, unfortunate place^ ts aU 
the gehtlemen that reficEe here iay, it was more fevere 
land conftant fox the time than die former. Many 
buildings have tumbled down, but few people were 
killed; fome have died through fear, and about 
SLjo felons^ in the confufion it occafioned, got otft 
of gaol, who, it is feared, will commit great ex- 
cefTes, before they are taken again. Orders were 
ifllied by S. J. de Cairvalho^ that, on pain of death, nb 

perfon 
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perfon fliould leave the city by land, nor go on board 
any fhip, or boat, without a licence from an office, 
appointed for that purpofe. 

The agitation of the fea was very great, during 
die time of the tremor; and, for fome hours after 
it, the waters ebbed and flowed many feet perpen- 
dicularly, fevcral times in the fpacc of every fix mi- 
nutes;- Ships at anchor in the river, though riding 
in fome fathoms of water, were left dry at fome in- 
tervals^ In fhort, nothing but terror and defolation 
appeared in every countenance j the earth groaned in 
fo dreadful a manner, that we expciSled every mo- 
ment it would open, and fwallow this place, and all 
its inhabitants. We have had feveral flight fhocks 
fince, and one this morning, about two o'clock, 
which was very feverc ; our houfe (hook like a bul- 
rufli. - There was another more flight about five. 



XXVIII. A further Account of the Cafe of 
William Garey, whofe Mufcles began to be 
offtfiedz.ln a Letter to the Right Honour-- 
ahle the Lord Cadogan, F. R. S. from 
the Rev. William Henry, D. D. F. R. S. 

My Lord, 
Read April 30, T Should have long before this time ac- 
*^ ** X knowleged your Lprd{hip*& Letter, 
of the ipth of February, and your inquiries concern- 
ing William Carey, the ofiified young man j but as 
your letter came to me in the country, where I was 

at: 

3 
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^t a confiderable diftance from all opportunities of 
making a full and fatisfadtory inquiry^ 1^ judged, that 
It would be more acceptable to your Lordfliip, that I 
fhould defer giving you trouble, until I could give 
you a fatisfadtory anfwer. 

In March I7f9> I had this young man brought 
up to Dublin, and admitted into Mercer's hofpitaU 
The phyiicians and furgeons put him under a fali- 
vation ; and afterwards applied, to his arms and joints^ 
mercurial plaiflrers. The good efFefts of this procefs, 
was the drying up the great difchargc of humour, * 
which he had at nis elbows and wrifts, and an im- 
mediate check to the progrefs of the offification. 

In June following, he was difcharged from the 
hofpital, being furnished with mercurial plaiflers, 
and diredions. By the advice of the phyficians, he 
went to his own place, near Bally(hanon> on the 
weftern ocean ; and there, in purfuance of their di* 
re&ions, bathed in the ocean twice a day, during 
that whole fummer and harveft, and conftantly 
rubbed his whole body and limbs over with the Juice 
of the quercus marina, immediately after toming 
out of the fea. 

In confequence of this courfe, he hapfuhr ex- 
changed his ghaftly hectic countenance, tor an 
healthy and athletic complexion, which continued 
until March 1760. 

About this time his cough returned, his fores be- 
gan to run, and the offification to return. In this 
diftrefs, he came to me to Dublin^ With fome dif- 
ficulty I got him admitted again into Mercer's hofpi- 
tal ; where he continued for fome months, and was 
again treated with mercurial medicines and applica- 
tions, 



[ '45 3 

lions, as before. After being difcharged, he returned 
to his former courfe of bathing in the ocean, and 
anointing his body with the quercus marina. 

This procefs reftored his health, and intirely 
flopped the progrefs of the oflification. He alfo re- 
covered the ufe of fome of the offified joints, par- 
ticularly of his wrifls and fingers; and his knees and 
legs grew fo relaxed, by the diffolution of the callus, 
that he was able to walk twenty miles in a day. 

I feared, that his diforder might return this fpring, 
as it did in 1760 ; but it has not returned. That I 
might be the better certified, I wrote to Sir James 
Caldwell. The anfwer 1 received was, that he had 
been, a few days ago, at Cafllecaldwell, and found 
himfelf fo well and ftrong, as to importune Sir James 
to admit him into his body of the Ennifkillen light- 
horfe. The poor man thinks the ofilfication intirely 
flopped ; yet, by the appearance of hi£ arms and wrifls, 
he feems to be miflaken. The firft hardnefs ftill con- 
tinues } and all the mufcles from his elbow to the 
wrift, feem to be one *olid bone. It is very happy 
fdr him, that it has been hitherto flopped from pro- 
ceeding any farther ; and that, from his prefent ftate 
of good health, there is reafon to hope, that it will 
not increafe. I am. 

With all refpedt, and gratitude 
for your many obligations. 
Your Lordfliip's 
moft obedient 
and moft humble fervant, 

Xildare-Strect in Dublin, WilliaOl HcnrV* 

April 16, 1761. ^ 

VoL.LIL U . XXIX. J 
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XXIX. A Defcription of a new thermometer 
and Barometer : In a Letter to the Right 
Honourable George Earl of Macclesfield, 
Prejident of the Royal Society^ from Keane 
Fitzgerald, Efqi F. R. S. 

My Lord, 
Read May 7, y Took the liberty of addrefTing a paper 

'^ ^' X ^o your Lordfhip laft year, with an 
account .of an inftrument, which was intended to 
anfwer, in fome meafure, the purpofes of a thermo- 
meter and 'Urometer. The degrees the index had 
pointed to, during the abfence of an obferver, wcit 
marked by a pencil applied to it. But I found great 
inconvenience from the fridtion of the pencil, which 
muft be ftrong, or it does not mark diftinftly j be- 
i^des the trouble of rubbing out the mark, every time 
a xjew obfervation was intended. 

1 muft beg leave to trouble your Lordftiip with 
the defcription ojf an inftrument on the fame prin- 
ciple, as a thermometer only, with regifters to mark 
the leaft variation that can happen during the abfence 
of an obferver, which are fet for any future obferva- 
tion, with the greateft eafe. As this inftrument is, 
in part, like the former, I ftiall only mark the va- 
riations from it. 

The firft bar A is fixed at the upper end, by three 
fcrevvs ^, 6, b^ and joined at the lower end to the 
arm of the firft lever, by a pin r, which paffes 
through both, \yide Tab. V.] 

z The 
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The fourth bar a moves upon two fmall pullie« 
dj di placed under it, and alfo a large pulley B, 
placed at the fide of the bar, towards the upper end. 
In each of thefe pullies, there is a deep groove for the 
bar to pafs freely, without touching the fides ; and 
on each fide of the groove of the pulley B, there is a 
channel cut for a thread to pafs, which is fixed to 
the fourth bar, by a hook at /, and has a weight 
fufpended at the other end. The thread placed in 
the inward channel, paflfes alfo over a fmall pulley 
^, about i inch diameter, on the axis of which the 
index K is placed. The two weights g and b, fu- 
fpended to thefe threads, ferve as a counterballance 
to the fourth bar, and keep it in contact with the 
pulley B, which turns with the bar as it moves. 

Each of the levers is counterballanced by a weight 
/, at the end of a thread, which paflTes over a pulley 
/>, placed above the lever, towards the end of its 
longer arm, and faflened to it by a hook at q. In 
adjufliing thefe weights, it is neceflary, that each lever 
fhould preponderate a little towards the fhorter arm, 
in order to keep that end clofe to the bar placed on it. 
The counterballance weights of the fourth bar are lb 
much lighter, as to allow a fuperior gravity to the 
bar, fufficient to turn the index and regifters; by 
which means, all the levers bear the fame way, 
whether the bars are contradted or expanded. 

The axis of the fmall pulley /, on which the in- 
dex is placed, moves on fridlion wheels applied to 
each end. There are two regifters, or flender hands, 
kj ky each of which is placed on a circle of brafs / 
and /», / about o,^ inches diameter, and m a^, placed 
a little more forward than /, fo as to admit each to 

U 2 move 
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move freely, without touching the oth^'. Thefe 
circles turn, each upon three friction puliics n^ n, ttf 
and Oy 0, o. The regifters, which are very flender^ 
are counterballanced by a fmall weight placed on 
the oppofite fide of the circle, and moved by a pin, 
which pafles through the index, and takes one along 
with it, as it moves one way, leaving it at the ex- 
treme point it has moved to, and, on its return, 
carries the other along with it, leaving it in the fame 
manner at the other extremity. The index and re- 
gifters are carried round the dial-plate very freely,, 
by a weight of 8 grains. 

As this inftrument was intended only to mark the 
common degrees of heat and cold of this climat^. 
which, according to Fahrenheit's fcale, is feldom above 
8o, or below o. I regulated its range by the following 
proportions, founded on Mr. Smeaton's table of the 
expanfion of metals, the experiments I had made on 
fpelter and brafs correfponding pretty exactly, 

Greateft expanfion of the firft bar of fpelter from 

freezing to boiling water -j^^ parts of an inch per 
foot, z feet long, —^ x 3> the power of the firft 

, 2Il8 

lever, = --: . 

'• io,ooo 

Ditto of the fecond bar of hammered brafs, 2 feet 
2 inches long, * ^ ■ + ^" := ^ ^^ x 5, the power 

^' 10,000 * 10,000 10,000 ^^ ^WVYVA 

of the fecpnd lever, ^r JiiL. 

' 10,000 

Ditto of the third bar, 2 feet 3 inches long, 
I^+I& = 1^^4, the power of the third 
lever, = ^. 

* 10,000 

Ditto . 
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Ditto of the fourth bar, a feet 6 inches to the 
pkce where the ihrekdB are hoqked on, .J^-ulH^ 

^ 10,000 ' 10,000 

sa42i^, almoft 37% inches, the fum of the greateft 

I0,00O ° 

cxpanfion of the feveral bars, increafed by the powers 
of the levers. This is x 30 by the pulley, on the 
axis of which the index is placed, and carried round 
a dial 10 inches diameter. 

I take foniewhat lefs than -j of the greatcft expan- 
fion from freezing to bwlin^ water, to be about a 
medium of the common degrees of heat and cold of 
this cliniate, which makes one revolution of the in- 
dex. The inward circle. Fig. 2. is divided into 
80 parts, correfponding with So"" of Fahrenheit's. 
Each of thefe is divided into f parts on the outward 
circle, one of which is as large as a^ of Fahren- 
heit-8. 

I have compared this inftrument with a mercurial, 
and fpirit thermometer along with it, for fome time 
paft; and have obferved, that it conftantly begins to 
mark the change before either; though the mercury, 
in fome time, when the room becomes warm by 
fire, or otherwife, rifes a degree or two above it. 
When the room is warmed to any great degree, it 
rifes fomewhat higher than the mercury, and, at the 
fame time, the fpirit rife$ higher than either, though, 
on the firft degree of warmth, it does not rife as faft 
a^ either. 

The. metalline thermometer has this advantage 
oyer any other, that its range may be increafed to 
any degree intended. I have one which carries the 
ifidex 72 inches, by the commoW changes of the 
weather, wliich may be raifed 50 or kJo^ by blowing 
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one's breath five or fix times on the firft bar. It 
marks the a 8 2,000th part of an inch per foot expan- 
fion, and the powers of the levers, are fo eafily in- 
creafed, by the help of countcrballance weights, that 
the millionth part of an inch expanfion, or con- 
tradlion, may be (hewn ; and an inftrument formed 
to point out every ftate of the cold or warmth of 
the air fo minutely, as fcarccly ever to remain fta- 
tionary. 

The bars are placed on a board of white deal, 
flraight grained, and free from knots, which was 
thoroughly well feafoned and dry. I had it varnifhed 
over feveral times with ftrong varnifh, or japan, to 
fecure it from the moifture of the air, which it feems 
to have done efFedlually. I have placed it feveral 
times in the open air, when it has rained inceffantly 
for many hours, without perceiving any diflFercnce 
in its operation. 

I found the regifters to the thermometer fo fatis- 
fadory, and the operation fo light and eafy, that I 
have alfo applied them to the wheel barometer. I 
had the tube A, Fig. 3. made fomewhat above 
i inch diameter in the hollow of the tube, with a 
ball B at the top, above 3 inches diameter, to the 
middle of which the mercury rifes at a medium. 
— To inch mercury in this part of the ball, is fuffi- 
cient to fill 3 inches of the tube ; fo that by making 
one round of the pulley, on which the index is 
placed. To inch lefs than 3 inches, it makes the rife 
and fall of the mercury with more exaftnefs, than 
any barometer, where there is not an allowance made 
for the finking or rifing of the mercury in the ciftern, 
the diftance between the two furfaces being the cxa£t 

height 
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height of the mercury. This, I believe, is feldom 
attended to in common barometers ; but it requires 
this exaftnefs in a barometer of this kind, as to inch 
rife or fall in the tube, is increafed to an inch in the 
range of a dial-plate lo inches diameter. 

The axis of the index pulley, as alfo the regifters, 
are placed on friction wheels, as thofe of the ther- 
mometer ; but it requires, that the work be made 
with greater nicety, in order to lay the leaft weight 
on the mercury. I therefore employed Mr. Vul- 
liamy, a watch-maker, and very ingenious mechanic, 
to make the machinery, which, on trial, has exceeded 
my expeSation, as it requires but the weight of two 
grains to turn the rcgifter and index freely. 

The weight r, which refts on the mercury, is 
made of ivory, in the (hape of a cone, hollow within, 
and made narrowing towards the bottom, with a 
fcrew in the middle to open ; fo that by pouring in 
a fmall quantity of mercury, you may readily adjuft 
its weight, which is to be fo much heavier than the 
counterballance ^, as ferves to turn the index and re- 
gifters. The bottom of the weight c is made convex, 
in order to meet the firft rife of the mercury, which 
is qbferved to fwell in the middle of the tube, before 
it can overcome the fri<ftion occafioned by the fides 
of the glafs, and alfo to fink in that part firft ; by this 
means, a rife or fall of 3 or 4 degrees is often ob- 
fervable, by the index of this inftrument, when the 
mercury in the common barometers feems to con- 
tinue ftationary. 

The weights c and d arc fufpended on filk threads, 
as wound off from the cocoons. This kbd of filk, 
which is not twiftcd, and has the natural gum on it, 

probably 



probably is not in any degree affeded by the moifture 
or drynefs of the ain The pulley, on which thefe 
threads are placed, is made double : that on which 
the weight e is fufpended, furrounds one part ; and 
the thread on which the counterballance weight d is 
fufpended, furrounds the other: fo that when the 
pofition of the index is properly adjufted, it cannot 
eafily be mifplaced, the weight will always keep in 
its proper pofition on the lurface of the mercury, 
carrying the index and regiftcr, as the mercury rifcs 
or falls in the tube. 

The inward circle of the dial-plate is divided into 
three parts, correfponding with 3 inches generally 
allowed for the rife and fall of the mercury in com- 
mon barometers. Each inch is divided into twelve 
lines, and each line fubdivided into teii parts, on the 
. outward circle. The regifters are very flender, and 
mark very diftindlly half of thefe divifions, which 
is the 24cth part of an inch rife of the mercury in 
<he tube. 

Many fudden changes of the temperature of the 
air, and preflure of the atmofphere, have prdbably 
paffed unnoticed, for want of fome eafy method of 
marking the variations with fufficient precffion. It 
has been accidentally remarked, that the mercury 
has funk to a great degree, and rofe very fuddenly, 
during the fhock of an earthquake ; but, from the 
fuddennefs of the motion, the degrees could not be 
afcertained. Any fuch fudden alteration, or even the 
common changes, will appear with fo much certainty 
by the regifters, that Ifhould imagine, inftruments 
of this kind will greatly aflift thofe, who are obliged 
to a daily attention, in order to minute the changes 
3 ^^at 
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that happen with any accuracy ; and yet the yaria* 
tions in the night-time, whidh I have often found 
greater than in the day, have generally pailed un- 
noticed J particularly, in one or two ftormy nights, 
I found tne index point in the morning near the 
fame degree it did, when I placed the regifters ; and 
yet it appeared, by the regifter it carried with it, 
that it had fallen fereral degrees during the ftorm. 

I fhould imagine the metalline thermometer might 
be employed to fome ufeful purpofes, and at no very 
great expence. For inftance, a very plain inftrument 
of four foelter bars, and three levers, might venr eafily 
be contrived for hot-houfes, which, by a wn nxcd iit 
the fourth bar, at a proper place, adjuued by the 
botanical thermometer, might be made to raife a 
click, whenever the heat of the houfe raifed the bar 
to that point, fo as to let a ventilator operate by 
weights, until the air within the houfe becani^ cool 
to the degree Intended, by which the liars would Be 
contradtedfo, as to draw back the click, andftopthe 
ventilation j by which means, the houfe might al- 
ways be kept within any two intended degrees of 
heat. The weight, which operates the ventilator, 
might be made to bear on a fpring, when it comes 
near the ground, to ring an alarm bell, to warn the 
attendant to wind up the weight, or awake him for 
thepurpofe, ifafleep. 

A like inftrument might probably be applied, with 
great benefit, to rooms where large anemblies are 
colleded, and obliged to remain a long time. The 
unwholfomenefs of an over-heated air in fuch places, 
has been vei^y fully proved, by the late moft worthy 
and ingenious Dr. Hales } and yet the danger of 
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fuddenly throwing in too great a quantity of cold air, 
when the pores are opened by fo great a degree of 
heat, has probably hindered the application of venti- 
lators to this purpofe. But, by this means, all dan- 
ger on that account would be avoided with certainty, 
as the bars could be adjufled to any two degrees of 
heat, within which, there could be no danger. 

I have ventured thus far on fpeculation, as I can have 
no doubt of the power of metals by expanfion ; and 
imagine it will readily be allowed, that a ventilator 
may be worked by a weight, as well as by wind. 

I fend your Lordfhip a drawing of the barometer 
. and thermometer, and have placed the inftruments 
for the infpedion of the gentlemen of the Royal So- 
ciety, in their meeting-room ; where, if agreeable, I 
ihall leave them for fome time. 

There have been fome very ingenious methods 
contrived, to mark the variations that happen during 
the abfence of the obferver ; but I do not know, that 
any attempt has been made in this manner. I wiih 
thefe regiuers may be found to anfwer the purpofe 5 
and am^ with great refpedt. 

My Lord, 

Your Lordfhip's moft obedient 

humble fervant. 

May 6,' 1761'. Kcanc Fitzgerald. 
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XXX. An Account of the Earthquake felt in 
the IJknd of lAdAtiidiy March 31, 1761 : 
By Thomas Heberden, M. D. F. R. S. 
Communicated by William Heberden^ 
M. D. F. R.S. 

Read May 21, T N the City of Funchal, on the ifland 
*^ *• X of Madeira, March 31, 1761^ wc 
were alarmed with the (hock qf an earthquake, pre- 
ceded by the ufual noife in the atmofphere, like heavy 
carriages pafling haftily over rough pavements. It 
began at thirty-five minutes after eleven o'clock in 
the morning, and lafted (by my watch) full three 
minutes ; Ae vibrations, which were very quick^ 
remitting and increafing twice very fenfibly, daring 
the fhocks, which feemed to be progreffive, from 
eafl to wefl. It has feparated vfome rocks in the 
caftern part of the ifland, which have fallen from 
the cliffs into the fea. It has likewife damaged the 
walls of feveral buildings : among the reft, my houfe 
has fuffered, the ftone-walls thereof, which are two 
feet thick, being fplit in feveral places, which has 
happened in particular to the walls, which ftand in a 
diredlion north and fouth. 

During the earthquake, the fountain of this city 
(whofe water is very clear at other times) ran turbid 
and whitifh. 

The fea was agitated very fenfibly, fluctuating fe- 
veral times between high-water and low-water mark. 
The fluctuation of the fea continued longer in the 
eaftern parts of the ifland, than in this part. 

X 2 Though 
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Though it has been remarked, that a calm always 
attends an earthquake ; no fuch thing happened now, 
a fine gale of wind blowing before and after, as well 
as during the time of, the ihock. 

The fky was ferene, interfperfed with flying 
clouds. 

The fun, which flione very bright, immediately 
after the earthquake was furrounded by a very large 
htlo> which lafted about an hour, and gradually dif- 
tppc^^red* 



XXXL An Account of a Treatife in Latin, 
.ffrefented to the Royal Society y intituled^ 
De admirando frigore artificiali, quo 
fnercurius eft congelatus, diiTertatio^ &c. 
a J. A. Brautiio, Academiae Sdentiarum 
Membro, &c. ^y William Watfon, M.D. 

JR. Uf u* 

To the Royal Society. 

Gentlemen, 
Read May 21, IT TERY early laft year, we were in- 
1761. Y^ foraged, that at Peterfl)urg, by the 
means of artificial cold, the mercury in thermo* 
meters had been condenfed to fo great a degree, as 
to become perfectly fixed and fdid : but as this in- 
formation was received only in a ]Qok way, from 
the public gazettes, the opinions of philoibpbers here 
were fufpended, m relation to their giving credit to 
2 this 
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this voy extraordinary ph9snQ0i«non J until the truth 
of it could be fufficiently authenticated. This has 
very lately been done by ProfejQCbr Braun, who firfl: 
made the e;!cperiments, and who prefented an account 
of them to the Royal Academy at Peterfburg, ^ 
printed copy of which has been communicated by 
him to the Royal -Society. ^ 

Profeffor Braun obferves, that every age has its 
inventions, and that the difcovery of fome things feem 
to be referved for particular perfons. To this, the hi- 
ftory of fciences m all ages, more particularly of the 
late and the prefent, bears witnefs lufficiently, by the 
invention of the air-pump, barometers, thermometers, 
optical inilruments, eledlricity, more particularly the 
natural, artificial magnets, phosphorus, the difcovery 
of the aberration of light, and of many other things 
in natural philofophy. He does not know, whether 
the congelation c^ mercury, which it was his good 
fortune to difcover, may not be ranged aniong thefe : 
for who did not confider quickiilver, as a bodyj^ which 
would prcfervc its fluidity in every degree of cold ? 
Neither was the i^Qi otherwife, if this is underftood 
of natural cold, fucb as it has been found in anv part 
of the globe, hitherto difcovered. But if it mould 
happen, that the natural cold (hould ever be fo in- 
tente as artificial cold has been found to be, the 
whole globe would have a different face , as men, 
animals, and plants, would certainly be deftroyed. 
He did hint fome time fince, in a diflertation upon 
the degrees of heat» which certain liquors and certain 
fluids would bear before they boiled, and thexlegrees 
of oold they refpe^^velv bore^ j)efor9 they were con- 
ifOted into ice> that there was a fuipicion, that the 
* mercury 
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mercury in fome of the barometers and thermome- 
ters made ufe of for experiments in Siberia had been 
frozen : but fince that in greater degrees of cold^ the 
mercury continued fluid in other barometers and 
thermometers, the immobility and hardnefs obferved 
in fome of thefe inftruments, was attributed more 
probably to the lead or the bifmuth, with which the 
mercury had Jbeen adulterated, and was not con- 
fidered as a real freezing of the mercury : but this 
has been fince put out of all doubt ; fince it is cer- 
tain, that pure mercury would not freeze under fuch 
fmall degrees of cold, great as they were for natural 
cold. The experiments, which the profeflbr made, 
in order to congeal mercury, demonurate this mofl 
evidently 5 befides which, tney exhibit new phseno- 
mena. 

There happened at Peterlburg, on the 14th of 
December 1759, a very great frofl:, equal if not 
more intenfe than aiiy which had been obferved 
there: for, between nine and ten o'clock in the 
morning, Delifle's thermoiheter flood at aoj; at 
feven o'clock, at 20 1; which lafl was the greatefl 
degree of cold, that had been obferved at Peterfburg, 
either by himi^lf dr others. At one o'clock at noon, 
the thermometer flood at 197. Mr. Braun had been 
employed, fcveral days before this, in obferving tHe 
feveral degrees of cold, which different fluids would 
bear, before they were converted into icc; partly to 
confirm thofe tlungs which he had already laid be- 
fore the academy; and partly to make experiments 
upon liquors, which had not yet been examined ; as 
on the days between the 7th and 14th the cold wis 

inteflfe 
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intenfe enough to be between the degrees of j8i 
and ipr. 

When the natural cold was fo intenfe as to be at . 
ao5, Profeffor Braun conjedlured, that it was of all 
others the'moft proper occafion to try the efFefts of 
artificial cold ; not doubting, but that artificial cold 
would be increafed iii proportion as the natural was 
more intenfe. Aquafortis, which was found by the 
thermometer to be 204 degrees cold, was the greateft 
part of it frozen, the ice having the appearance of 
cryftals of nitre -, which, however, immediately dif- 
folved in a fmall degree of heat. Tliis aquafortis, 
which though frozen at the fides, wa^ liquid in the 
middle, was poured upon pounded ice, in that pro- 
portion which was diredlcd by Fahrenheit, the firft 
perfon who made artificial cold with fpirit of nitre. 
But before the profeflfor made this experiment, he, 
by examination, found, that bdth the ice and aqua- 
fortis were of the temperature with the air, which 
was then 204. Upon the firA pouring, the mercury 
fell ao degrees ; this fpirit was poured off, and frelh 
put on, feveral times ; but it was pofiible, by thefe 
means, to introduce no mpre than 30 degrees of 
cold J fo that the mercury in the thermometer fell 
no lower than 234. Since therefore Fahrenheit 
could not produce cold greater than that of 40 below 
the cypher of his thermometer, which correfponds 
with 210 of that employed by Profeflfor Braun; nor 
Reaumur, nor Mufchetibroek, who often repeated 
the fame experiment, our author was upon the point 
of giving up this purfuitj as confidering this as the 
greatefi: degree to Which artificial cold could be 
carried; thinking it fofficient honour to himfelf, 
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to have added 20 degrees to the cold formerly 
known. 

But reile£ting» that this was not all the fruit he 
expe£ted from .thefe experiments, he determined to 
purfue them; but at the fame time, however, to 
vary the manner of them. By good fortune, his 
ice was all gone, and he was comipelled to ufe fno^ 
in its flead, after having firfl: tried, and found die 
fnow of the fame degree of cold witfi the air, at this 
time 203. The fnow, the thermometer, and the 
aquafortis, bqipg of the fame temperature, he im- 
merfed theV diermometer in fnow, contained in a 
glafs ; and, at firft, only poured a few drops of the 
aquafortis upon that pa(t of the fnow, in which the 
thermometer was immerfed 5 upon which he ob* 
ferved the mercurv to fubfide to 260. Blated by this 
remarkable fuccels, he immediately conceived hopes, 
that thefe experiments might be carried further: nor 
was he deceived in his expectations; for repeating 
the experiment in the fame umple manner, he poured 
on only fome more aquafortis, and immediately the 
mercury fell to 380. Upon which he immerfed the 
thermometer in another glafs filled with fnow, before 
it had loft any of this acquired cold ; and at length, 
by this third experiment, the mercury fubfided to 
470 degrees. When he obferv^d this enormous de- 
gree of cold, he could (carce give credit to his eyes, 
and believed his thermometer broke. But, to his 
infinite fatisfadtion, upoQ. taking out his thermometer, 
he found it whole ; though the mercury was im- 
moveable, and continued to In the open air twelve 
minutes. He carried his thermometer into a cham- 
ber, where the temperature of the air was 125 de- 
grees; 
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^es ; and, after fome minutes, the mcrcary being 
reftored to its fluidity, began to rife. But to be cer^ 
tain, whether this thermometer had received any in- 
jury, and whether it would yet correfpond with his 
thermometer, which he keeps as a ftandard, he fu« 
(bended them together, and in twenty minutes the 
thermometers correfponded one with the other. 

The thermometers, which our author ufually em- 
ploys, have a fpherical bulb, and their fcale is divided 
into 1200 parts, of which 600 are above the cypher, 
which denotes the heat of boiling water, and 600 be- 
low that heat. A thermometer of this conftrudlion 
was ufed in inveftigating the heat of boiling mercury 
and oils. He had another thermometer, of which 
the fcale went no lower than 360 degrees below the 
cypher, denoting the heat of boiling watf r. He re- 
peated the former experiment with this, and the mer- 
cury very foon defcended fo, that the whole was con^ 
tained in the bulb, which, however, it did not quite 
£11. The mercury in this bulb was immoveable, 
even though he fhook the thermometer; until about 
a quarter of an hour, it began to afcend in the open 
air; and it continued to afcend, till it became higner 
than the circumambient air feemed to indicate. He 
was Aruck with this extraordinary phaBnomenon, and 
very attentively looked at the mercury in this ther- 
mometer, and found certain air bubbles interfperfed 
with the mercury, which were not in that of the 
other thermometer. From thefe, and other experi- 
ments (it would be unnecefTary to recite them all), 
he was fatisfied, that the mercury in thefe thermo- 
^neters had been fixed and congealed by the cold. 

VoL.LII. Y Hitherto 
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Hitherto our profeffor had only fcen the mercivy 
fixed within the bqlb of his thermometers. Thefe 
he was unwilling to break. He was, however, de- 
firous of examining the mercury in its fixed flate> 
and therefore determined to break his thermometers in 
the next experiments. It was feveral days before he 
got other thermometers, which exadlly correfponded 
with thofe he had already employed. 

When thefe were procured, the natural cold had 
fomewhat relented. In the former experiment, the 
thermometer flood at 204; it was now at ipp. In 
making the experiment, he varied the manner a little. 
He firft put the bulb of the thermometer into a glafs 
of fnow, gently preffed down, before he poured on 
the aquafortis ; he then, in another glafs, poured the 
aquafortis upon the fnow, before he immerfed his 
thermometer therein ; he then, in like manner, put 
the fnow to the aquafortis, before he put jiis ther* 
inometer therein. Which ever of thefe ways he 
proceeded, he found the event exadtly the fame 5 as 
the whole depended upon the aquafortis diilblving 
the fnow. When he had proceeded fo far, as tt> 
find the mercury immoveable, he broke tlie bulb of 
the thermometer, which had already been cracked 
in the experiment, but the parts were not feparated. 
He found the mercury folid, but not wholly fo, as 
the middle part of the fphcre was not yet fixed. The 
external convex furface of the mercury was perfc£lly 
fmooth ; but the internal concave one, after the fmall 
portion of mercury, which remained fluid, was poured 
out, appeared rough and uneven, as though com- 
pofed of fmall globules. He gave the mercury fcve- 
tal ftrokes with the peftle of a mortar, which flood 
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near him. It had folidity enough to bear extenfion 
with thefe ftrokes; its hardnefs was like that of lead, 
though fomewhat fofter ; and, upon ftriking, it 
founded like lead. When the mercury was extended 
by thefe ftrokes, he cut it eafily with a penknife, 
^he mercury then becoming fofter by degrees, in 
about twelve minutes it recovered its former fluidity, 
the air being then ipy. The colour of the congealed 
mercury did fcarce differ from that of the fluid: it 
looked like the moft poliflied filver, as well in its 
convex part, as where it was cut. 

The next day, the cold had bcreafed to a 1 2 de- 
grees, which was 7 degrees beyond what it had ever 
before been obferved at Peteriburg. The feafon fo 
much favouring, he thought it right to continue his 
purfuit, not only in further confirmation of what he 
had already obferved, but to invefl:igate new phaeno- 
mena. In two thermometers, he obferved the fame 
fafts in relation to the congealing of mercury, as he 
did the preceding day. In the bulbs which he broke, 
the whole of the mercury was not fixed, as a very 
fmall portion, much lefs than that of the preceding 
day, continued fluid. He treated this mercury as 
he did the former ; he beat it with a peft:le, he cut 
it, and every thing was thus far the fame. But he 
faw a very great difference in relation to the defcend- 
ing of the mercury in the thermometer, the like of 
which did not occur to him, neither in the former 
nor any of the fubfequent experiments. From the 
former ones it appeared, that the mercury in the firft 
experiment had only defcended to 470, when it be- 
came immoveable, though the glafs bulb was not 
cracked. In the experiment of the 25th, it defcended 
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to 530 5 and in two thermometers on the 2<)th, ta 
6jo, But as well in the thermometer, which he 
ufed on the 25th, as in two of the 26th, the bulbs 
were cracked in the experiment: they cohered how- 
ever; nor was the leaft part of the bulb feparated, 
but the congealed mercuiy feemed to adhere to all 
parts of the bulb. In the following experiments, he 
invariably found, that the mercury funk lower, if 
the whole of it was congealed, than if any part o£ it. 
remained fluid. It then generally defcended to 6S0 
and 700, but the bulbs were never without cracks; 
moreover, it defcended to 800, and beyond even to 
1500; but in this laft experiment, the bulb was 
quite broke, fo that the globe of mercury,, thoroughly 
frozen, fell out, and by its fall, of about 3 feet, tlxe 
globe of mercury became a little comprefled ; but in 
the former, only fome parts of the bulb fell off.. 

Mr. Braun always found, that, caeteris paribus, 
the more intenfe the natural cold was, the more eafy 
and more expeditioufly thefe experiments did fuc- 
ceed. 

In continuing thefe experiments he obferved, that 
double aquafortis was more efFedual than iimple 
fpirit of nitre ; but that if both the aquafortis and 
Glauber's fpirit of nitre,, which he fometimes alfo 
ufed, were well prepared, the difference was not 
very confiderable. When his aquafortis was frozen, 
which often happened, he found the fame efFe<2:s 
from the frozen parts, when thawed, as from that 
part of it, which remained fluid in the middle of 
the bottle. Simple fpirit of nitre, though it ieldom 
brought the mercury lower than 300 degrees, by the 
following method he even froze mercury with it. 

He 
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He filled fix glaflcs with fiiow, as ufual, and put the 
thermometer in one of them, pouring thereupon the 
fpirit of nitre. When the mercury would fall no 
lower in this, he, in the fame manner, put it in a 
fecond, then in a third, and fo in a fourth ; in which 
fourth immerfion, the mercury was congealed. 

Another very confiderable difference prefented it- 
felf in purfuing thefe inquiries, with regard to the 
mode of defcent of the mercury. He conftantly and 
invariably obferved, that the mercury defcended at 
firft gently, but afterwards very rapidly. But the 
point, at which this impetus begins, is not eafy to 
afcertain ; as in different experiments it begins very 
differently, and fometimes at about 300, at other 
times about 356, and even further. In the experi- 
mient before-mentioned^, in which the mercury fell 
to. 800, it proceeded very regularly to 600 ; about 
which point it began to defcend, with very great 
fwiftnefs, and the bulb of the thermometer was 
bcoke. The mercury, however, was perfcdly con- 
gealed. 

He frequently obferved another remarkable phae- 
nomcnonj which was, that although the fpirit of 
nitre, the fnow, and the mercury in the thermome- 
ter, were previoufly reduced to the fame temperature, 
upon pouring the fpirit of nitre upon the fnow, the 
mercury in the thermometer rofe. . But as this did not 
always happen, he carefully attended to every cir- 
cumftance; from which it appeared^ that this efFedl 
arofe from his pouring the aquafortis immediately 
upon the bulb of the thermometer, not previoufly 
well immerfed in the fnow. He likewife obferved 
another effeiSt, twice only ; and this was, that, after 
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the thermometer had been taken out of the fnow and 
aquafortis, the mercury continued to fubfide, in the 
open air, down as low as the congealation of mer- 
cury. 

In the courfe of thefe inquiries, our profeffor found 
no difference, whether he made ufe of long or fhort 
thermometers ; whether the tubes were made of the 
Bohemian, or the glafs of Peterfburg. Under the 
fame circumftances, the fame effeifts were always 
produced, making an allowance for the different 
contraftion of the different glaffes, under fo fevere a 
degree of cold. But if thefe tubes were filled with 
different mercury, there was then a fenfible dif- 
ference ; inafmuch as mercury revived from fubli- 
mate did not fubfide fo fafl in the thermometer, as 
that did, which was lefs pure. He has even found, 
that he has been able to congeal the lefs pure mer- 
cury, at a time when he could not bring the revived 
mercury lower than 300 degrees : but this he would, 
till farther trials have been made, not have<:onfidercd 
as a general axiom. 

From thefe experiments, our author conceives it 
demonflrated, that heat alone is the caufe of the flui- 
dity of mercury, as it is that of water and other 
fluids. If, therefore, any part of the world does 
cxift, in which fo great a degree of cold prevails, 
as to make mercury folid, there is no doubt, but 
that mercury ought to appear there as a body 
equally firm and confiflent, as the refl of the metals 
do here: that mercury, upon congealing, becomes 
its own ice, however different the mercurial ice may 
be from that of water, of other liquids. The idea 
of freezing does or can comprehend nothing more 

than 
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than a tranfition of bodies from a ftatc of fluidity to 
that of firmnefs hy the fole interpofition of cold. 

The ice of oily and faline bodies differs greatly 
from that of water, which is friable and eafily broke, 
whereas that of mercury is dudlile. And M. Braun 
proceeds to confider all bodies, which liquify by heat, 
as fo many fpecies of ice ; fo that every metal, wax, 
tallow, and glafs, comes within his view, in this re- 
fpea. 

Mercury then is, in its natural ftate, a folid me- 
tal ; but is fufible in a very fmall degree of heat. 
Every metal begins to flow in a certain degree of 
heat; but this degree is diff'erent in different metals. 
Pure tin begins to run at 420 ; lead, at 530 ; and 
bifmuth, at 470, in Fahrenheit's thermometer : or, 
according to our author, lead liquifies at 320 above 
the cypher in^ his fcale, which correfponds with ^96 
in Fiahrenheit; lead at 170 = 416 of Fahrenheit; 
bifmuth at 235 = 45)4 ; zinc requires a greater heat 
to melt it than will make mercury boil. Now, if 
it could be fettled, at what point mercury would be- 
gin to be congealed, we fhould know the point at 
which it began to flow ; as it has been long known, 
that water is either fluid or folid, as the heat of it is 
a very few degrees above or under 32 in Fahrenheit's 
thermometer. Jufl fo metals become folid, at almoft 
the fame degree of heat in which they become fluid. 
But in mercury, the congealing point is at too great 
a latitude to be exadly determined ; but our author 
cflimates it to be about 469 degrees in his thermo- 
meter ; at a lefs degree than which, he has not been 
able to obferve the flighted congealatiort. Hfence it 
follows j that the condenfatioh or cohtraiSHori, and 
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confequently the diminution of the volume of mer- 
cury muft be very great indeed. This is demonftrated 
by the great defcent of the mercury in the thermo- 
meter, while it is freezing. But how great this di- 
minution of the volume of the mercury is, cannot 
exadtly be determined ; and hence arifes no fmall dif^ 
ficulty in determining its fpecific gravity, as this laft 
muft increafe, as the bulk of the mercury leflcns. 
Hence .as mercury, even in its fluid ftate, comes of 
all bodies, platina excepted, the neareft to gold ; in 
its foiid ftate, it muft ftill approach much nearer. 

Our author had three thermometers filled with the 
moft highly rectified fpirit of wine. Thefe not only 
correfponded exadtly with one another, but, in lefs 
fevere trials, correfponded reafonably well with thofe 
filled with mercury. But by the mixture of fnow 
and fpirit of nitre, which firoze the mercury, he never 
was able to bring the fpirit thermometers lower than 
300. From hence it appears, that the heat, which 
will freeze mercury, will not fi-eeze fpirit of wine ; 
and that therefore fpirit thermometers are the moft 
fit to determine the degree of coldnefs in frigorific 
mixtures, until we are in a fituation to conftrudt folid 
metallic thermometers with fufficient accuracy. 

Our author made many experiments, to try the 
cfFcds of different fluids, in his firigorific mixtures. 
He invariably found, :that Glauber's fpirit of nitre 
and double aquafortis were the moft powerful. With 
oil of vitriol, the moft ponderous of all acids, he 
was never able to coneeal mercury. He likewife 
tried a great number of other fluids, both acid and 
.fpirituous, which though, when mixed with fnow:> 
(produced cold, it was in very difterent degrees. He 
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tried a (crkA of experiments to this porpofe ; bat it 
was in weather far tefs cokl than the preceding ex- 
periments were tried in, viz. between i f^ and 153, 
by his thermometer. By theie it appears, that fpirit 
of fait pounded upon fnow, increafed the natural 
oold ^ degrees; fpirit of fal ammoniac, 10 ; oil of 
vkriot^ 35; Glauber's fpirit of nitre^ 583 aquafortis, 
40 ; iunple fpirit of nitre, 30 ; fpirit of vinegar, and 
lemon juice, made no remarkable difference ^ duki* 
fied fpirit of vitriol, 10 ; Hoffinan's liquor anodynus, 
32 ; fpirit of hartfliorn, 10 ; {jpirit of fulphur, 10 ; 
fpirit: of wine redtifkd, 20; camphorated fpirit, ij^ 
French brandy, i a ; and even feveral kinds of wine, 
increafed the natural cold to 6, 7, or 8 degrees. 
That inflammable fpirits (houid produce cold, &ems 
very extraordinary, as rectified fpirit feems to be li- 
quid fire itfelf ; and what ftill appears more pardoxi- 
cal is, that inflammable fpirits poured into water, 
caufe heat; upon fhow, cold: and what is water, 
but melted fnow ? 

Though not immediately relating to tlie p-incipal 
purpofe of tliis treatife, oar author meafured by hia 
thermometer, when it ftood in his ftudy at 128 de-. 
grees, the heat occafioned by pouring different fluids 
into water. He found, that oil of vitriol produced 
35 degrees j fpirit of fea £dt, 10 ; Hoffman's anodyne 
liquor reflified, 5 y fpirit of wine, 10. On the con- 
trary, fpirit of fal ammoniac mixed with (how, fpirit of 
fttl[^ur, and fpirit of hartfhorn, mixed likewife with 
fhow, made no perceptible diflference. Highly redti- 
fied cbymical oils, mixed with water, produced no 
heat; nor with fcow, no coH; ^a$ was tried in the 
<»ls of tixrpeodne, amber^ mint, and mother of thyme^ 
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And here it is to be remarked^ notwidiftahding the' 
contrary has been given out by fome, that thefe chy- 
mical pils mixed with the moft higMy redified (pirit 
of wine, do produce no cold, either upon their mix*- 
ture, or half an hour after. 

It refults from thefe experiments, that although 
there are many liquids, which can produce artificial 
cold, the nitrous acid is the moft powerful; and 
mercury may be congealed by it, without any dif- 
ficult proccfs, at any time, when the heat of the at-- 
mofphere is not greater than 175 by the thermome- 
ter before-mentioned. And thefe experiments have 
not only fucceeded with our author, but with many 
others ; among whom, it may be fuf&cient to men- 
tion Meflieurs Lomonofow, Zeiher, Aepinus, and 
Model, as thefe gendemen have made themfelves 
well known in the philofophical world. The nitrous, 
acid was poured upon the fnow, in no determinate- 
quantity ; fometimes a few drops were futficicnt, 
fometimes it required a larger quantity. Snow feems. 
to be more fit for thofe experiments, than pounded 
ice ; as the former, from its loofe texture, is of moca 
apt and eafy folution. 

Hence it appears, that mercury is no longer to be 
ranked with the femi-metals, but as a perfect one^ 
fufible, though with a much lefs degree of heat than 
any of the others. It agrees likewife with other 
metals ; as their parts like it, when in fufion, attradt 
one another, and run into globules, and, from a flate 
of fluidity, pafs into a folid flate, not all at once, but 
fucceflively, and vice verfa. But it is worth inquiring, 
whether this metal, which agrees with all others, 
both in a folid and fluid flate, has not the particular 
5 property 



[ 171 3 

property of boiling at a certain degree of heat, which 
IS by no means to be obferved in other metals. The 
degree of heat, in which mercury begins to boil, is 
not at 600 of Fahrenheit's fcale, as is generally ima- 
gined ; but at leaft at 709 of the fame fcale, which 
correfponds with 414 of our author's, whofc cypher 
IS at the heat of boiling water. 

Both the boiling and freezing of mercury have this 
in common ; that when it begins to boil, it rifes with 
rapidity; and defcends rapidly, when it begins to 
freeze. If, therefore, the mean term of the con- 
gealation of mercury is fixed at ^50 below the cypher, 
and the term of its boiling at 414 above the cypher; 
its greateft contraction to its greateft dilatation, will 
be 1 064 degrees of our author's thermometer, and 
1237 of Fahrenheit's; as 212 is the point of boil- 
ing water in this laft, and 32 the freezing one; which 
correfponds with i fo, under the term of boiling wa- 
ter, in our author's. Hence every one will fee the 
great alteration of fpecific gravity in frozen and boiling 
mercury, as, between one and the other, the tenth 
part of the volume is leffened. 

It may be a(kcd, why the mixture of fnow and 
•niturous acid does not run into a folid mafs, and form 
itfelf into ice, but remain of a foft coniiftence, al- 
though actually much colder, than what is required 
to freeze aquafortis ? We have already mentioned, 
that aquafortis fi-eezes at 204 of our author's thermo- 
meter, which correfponds with 34 below the cypher 
of FaJirenheit's. The frigorific mafs, in a degree 
of cold far below this, remained foft like a pultice. 
The caufe of this extraordinary phaenomenon feems 
to be no other than a continuation of the folution of 
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the fnow, and ks mi^g wkh the nitrous acid. For 
as the produ^ion of cold depends folely upon the 
folution and mixUire, it cannot happen^ that this 
mafs» which conftitutes a fluid of a hard kiad, fhould 
run into a folid confiftence, {o long as the folutibn 
and nnixture continue. 

And now, Gentlemen, it requires no fmall fliare 
of your indulgence, to pardon my having extended 
this account fo far : but I have to plead in my ex- 
cufe, that the fubje£t of this work is intirely new, and 
replete with a vaft variety of curious faQ:s j all which 
exa&ly fall in with our excellent iuflitution. For who^ 
be^e Mr* Braun'B diicovery, would have ventured 
to affirm mercury to be a. malleable metal? who, 
that fo intenfe a degree of cold could be produced 
by iny means ? who, that the effb<3ts of pouring 
nitrous acid upon fnow, Should &> far exc^ thoie» 
which refult from mixing k with ice; when fnow 
and ice are produced from the fame ftibibncq, and 
feem to differ only in their configuration ? As Mr. 
Braun'fi work is in very lew hands, i had reafon to 
hope, that you would not be ittfpleaied to be in* 
fenned, in a dc^<^ fomewhat circumftantial, of 
theie very extraordanary fads. 
I am. 
With the moft profound refpcft, 
Gentlemeuj 

Your moft obedient^ 

humble iervant, 

AprU 18, 1761. W. WatfoDL 

XXXILO^ 
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XXXIL Obfervatiom on the l^ranfit ofVcrjvit 
over the Sun^ on the bth of June 1761 : 
In a Letter to the Right Honourable 
George Earl of Macx:ksrifield, Prefident 
of the Royal Society^ from the Reverend 
Nathaniel Blifs, Ms A Savilian Profeffor 
^f Geometry in the Univerfity of Oxford^ 
tmd x* A* «j« 

^0 the Right Honour ahU the Earl ^Maock^fieW, 
Prefident 4ffthe Royal Society. 

My Lord, Juoc jj, 1761. 

AM Jt»e If, r-|nHE present bad flate of health of 
^^ ^' J^ my worthy friend aixl col]cg\\c 

Dr. Bradley^ his Majcft/s Afironomcr, prevented 
•him from making the |ux)per obferyatic^s of the 
tramik of Venus on ^Saturday morning iaft ; and con- 
ieqqently, has deprived the public of iuch as v^ould 
liarve been taken by fo experienced and accurale an 
«d)iervcr. But as the dodor was pleafed to defire me 
to attend at the Royal Obfcrvatory, to fupply his 
^hcty I have prefumed to lay before your Lordfliip, 
^md the Royal Society, the obfervatlons I there made^ 
wkh great case, and as much accuracy, as the un* 
ismnscable (late of the heavens would permit. The 
iofhumcots we propofed to ufe, were a refkding 
telefcope, of two feet focal length, to which was 
fitted Mr. Doiiond's micrometer, both executed by 
Mr. Sheet. There were fome additions ncceflary to 
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be made to that inftrument, which could not be 
completed before Tuefday evening, the id inftant, 
and which we received at the Obfervatory, early the 
following morning. But as it is abfoliitely neceflary, 
that the telefcope tfliould be nicely adjufted to di- 
ftindt vifion, for the obferver's eye, otherwife the 
apparent angb) meafured by the micrometer, will 
not be exadlly true ; and as the ^yes of different ob- 
fervers may vary very much ; the weather was fo very 
unfavourable, that I had not fo much as one oppor- 
tunity of feeing any celeftial objeft, whereby I might 
fit it to the proper focus of parallel rays for my eye. 
Mr. Green therefore, Dr. Bradley '« affiftant, was the 
•only perfon who could ufe that inftrument, having 
adjufted it to his eye fome tune before. The inftru- 
ment I made ufe of myfelf, was an exquifite mU 
crometer, of the tild form, made by the late Mr. 
•Graham, adapted to an excellent vtmiQing telefcope 
<of I f feet focal length. The iky was fo very cloudy 
the morning of the tranfit, and the apparent proba- 
bility of its clearing up fo very fmall, that we almoft 
ddefpaired of being able to make any obiervation ^ for 
we had but one glimple of the fun, and that only 
for about half a minute, till half an hour after feven 
;o'clock. We then prepared to obferve the diftancc 
of Venus from each limb of the fun, on the chords 
parallel to the ^equator, by Mr. Green, with the re- 
flecting teleibope, and its micrometer ; and I myfelf, 
with therefradting telefcope, and the old micrometer^ 
obferved difterences of rignt afcenfion and declination 
from the confequent and fouthermoft limb of the 
iun. 

The 
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The weather was more fsivourable at ydur Lord- 
(tup's own obfervatory at Shirbum-Caftle, where the 
Reverend Mr. Horn&y, Fellow of Corpus-Chriftl 
College in Oxford, attended, to affift Mr. Phelps and 
Mr. Bartlett,. your own obfervers. Mr. Hornlby has 
favouied me with a copy of the obfervations there 
made ^ and writes^, that though the morning feemed 
very unpromifing, yet the- clouds began to difperfe- 
about half an hour after five, moving ilowly towarda* 
the eaft*. He then made many obfervations of the' 
differences of Venus and the fun's limb in right 
afcenfioa and declination, in the fame manner which. 
I ufcd at tlie Royal Obfervatory^ the fky free from, 
clouds, and the air tolerably dear*. I fliall not at: 
prefent lay thefe obfervations, or my owni or Mr- 
Green's, before your Lordfhip and the Society, as the 
fhortnefs of the time will not permit me to examine 
how well they correfpond >yith each other, or what 
degree of exadpefs may be depended upon from. 
them« 

The continual fwift niotion of flying clouds, of 
different denfities, over the difk of the fun, were no> 
fmall prejudice to our obfervations at Greenwich,, 
till the end of the tranfit was approaching, when it 
was tolerably clear, a fmall hasdnefs only remaining.^ 
We obfervcd the internal contadl of Venus with the. 
Itm's limb, Mr. Green having taken off the micro- 
cneter with the two feet refiedor^ Mr. Bird, mathe- 
xiiatical inflrument-maker in the Strand, with a re- 
^edlor of i8 inches focal length,, of his own making,. 
and myfelf with the refrafbor, the telefcopes ufed I^ 
Mr. Bird and myfelf magnifymg about 55 times,r 
fhat by Mr. Green 120 times, June yth, 1 761,. at 
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20^ ip^ oo^^ ^f^rcnt time, all three agreeing to the 
fame fecond. The final egreft by Mr, Green 'tnd 
myfelf, was only one fecond later than by Mr. Bird^ 
at 20^ 37' 9'^ apparent time. At ao^^ 26^ 56'% by 
the mean of five obfervations, the center ot Venus 
was north of the fan's fouth limb in declinatioii, by 
my micrometer 3' 20''. The diameter of Venus 
was once m^afured by Mr. Green, with DoUond's 
micrometer, ^y*; by Mr. Canton in Spital-Square, 
being the mean of three good obfervations, with the 
fame kind of micrometer, jS^'. The fun's hori^ 
^ontal diameter was ohferved l^ Mr. Bird, with the 
refleftOT, 31' 36'^ which I fuipedl is three or four 
feconds too large, as the telefcope was not accurately 
adjufted for parallel rays to his eye. 

The internal contact was obferved by Mr. Hom£by, 
on the north fide 6f the obfervatory at Shirburn-- 
Caftle, with an excellent 12 feet telefcope and mi- 
crometer, made by Mr. Bird, of the old form ; and 
by Mr. Phelps, on the fouth fide, with your Lord- 
fhip's 14 feet telefcope; the telefcope ufed by Mr. 
Hornfby magnifying #8 times, and that by Mr* 
Phelps about S5 times ; hy Mr. Homfby at lol* i f ' 10'' 
apparent time, by Mr. Phelps four feconds later, 
Mr. Bartlet counting the clock, whk:h each obferver 
could hear. Mr. Phelps loft the final cpntad, by 
miftaking the teller of the clock. Mr. HornAy makes 
it at 20I1 33' 17''; but fuppofes it to have happened 
a few feconds later; for, at 2 oh 33' ii^^ it wasnoc 
quite gone off the fun, when he was obliged to mbve 
his eye-ftand, and 10'' after, it was certamly totally 
emerged. They make the diameter of Venus ^6^\ 
and Mr. Homlby, by a mean of twelve obfiarvatioos, 
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made a little before and after the noon of the jth, 
makes the diameter of the fun at right angles to the 
equator, with his micrometer, 31' 32''. At 2 0^1 12', 
apparent time, Mr. Hornlby, by one obfervation, 
makes the center of Venus north of the fun*s fouth 
limb in declination, 3' 26'^. The latitude of the ob- 
"fervatory at Shirburn-Caftle is 51^ 39' 22'', being 
to the north of the Royal Obfervatory 10^ 43 '^ The 
difference of longitude between them has been deter* 
mined, by fome former obfervations, to be 4' i'% 
that of Shirburn being to the weft. Thefe are all 
the obfervations which are come to my knowlege, 
and which I think, at prefent, worthy the attention 
of your Lordftiip, and the Royal Society. If the 
others ihould hereafter appear to be fo^ they (hall be 
laid before you, by 

Your Lordfhip's 

and their moft obedient 

humble fervant, 

Nathaniel Blifs. 
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XXXIIL An Account of tUTrmfit of V^vim 
ever the Sun^ on Saturday Mornings ttb 
June 1 76 1, at Savile-Houfc, about %'* of 
Ttme Wefi of St. PaulV *, London. 

Keadjancii, IT J IS Royal Highnefs the Duke of 
'^ '• X JL York, being defirous of obfenring 
the rare phsenomenon of Venus's paflage over the 
difk of the fun^ I had the honour of being com- 
manded by his Royal Highnefs, to attend him on 
that occaiion at Sa^ale*houfe, which was a place the 
moil proper for that obfervation^ on account of its 
remarkable elevation above all the neighbouring 
buildings, and confequently above the gro& vapours 
of the town. 

In obedience to thefe orders, on Friday, 5th June, 
I carried thither the inftruments proper for this ob- 
fervation, together with an aftronomical clock, made 
by Mr. Shelton, and the fellow of that which was 
laft made for the Royal Obfervatory at Greenwich, 
and which flands in the tranfit-room, and went to 
the faid houfe on Saturday morning, at four o'clock, 
in company with the Reverend Dr. Blair, and Dr. 
Bevis, and immediately put the inftruments in order. 

The inftruments, made ufe of on this occaiion, 
were a refledting telefcope of 1 8 inches focus, with 
a heliofcope adapted to it, and having a field of more 
than the fun's diameter, proper for (hewing Venus 
on the fun's diik, with great eafe and fatisfadtion ; 
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• N. B* St. Paul's is 22i'' weft of Greenwich obfenratoiy. 
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and another refledor of a feet focus, with an achro- 
mic objedt-glafs micrometer of 40 feet focus, being 
the fame f<Ht of inilrument with thofe that were 
made, by order of the Royal Society, for Dr. Brad* 
ley, at the Royal Obfervatory at Greenwich; and for 
Mr. Mafkelyne, who went to St. Helena; and Mr# 
Mafon, who went to Bencoolen; differing in one 
particular firom their inilruments, which had only a 
common obje<3:-gla& micrometer. 

I intended to nave meafurcd the diflance of Venua 
from each limb of the fun, in chords parallel to the 
plane of the equator, and in chords parallel to the 
horizon, and alfo to have taken the appulfes of die 
limbs of the fun and Venus to a vertical and horizon^* 
tal wire, and had all the apparatus neceflary for thofe 
obfervations ; but the cloudinefs of the morning pre* 
vented my putting any of thofe methods into practice, 
for the clouds continued fo clofe, that we had no 
fight of the fun, till a quarter of an hour before fix 
o'clock, when, through an opening, which lafted 
for about two minutes. Dr. Blair, Dr. Bevis, and I, 
plainly and diftindly faw Venus on the fun, and 
concluded, that fhe was then confiderably pail the 
middle of her tranfit. About a quarter after fix, I 
made the firft obfervation, which was, in meafuring 
the diameter of Venus ; and foon after, I meafured 
her diflance from the fim's limb, In the diredion of 
a line going through the fun's center ; and fo con* 
tinned meafuring in the fame manner, and fometimes 
meafuring the diameter of Venus, till near the inter«> 
fial oonta€l; only about a quarter after feven, I miea- 
fured the diflance of Venus from the fun's limb, in 
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a fuppofed dkedlion of her tranfit line, or path over 
the fun. 

About half an hour after feven, the clouds difperfed, 
and we had the fun perfedlly clear during the re- 
mainder of the tranfit. When Venus approached the 
internal contact, I took off the micrometer, and 
changed the magnifying power of the telefcope^ 
which, during the meafurements, had been that of 
70 times, into another of 140 times, and with this 
magnifying power, I obferved the internal contadl; 
in which, I think, I cannot have erred fo much as 
two feconds, for the air was extremely clear, and at 
reft. With the fame magnifying power, I obferved 
the total exit 3 and I do not diink I have erred in 
this above five feconds, though this is a more uncer- 
tain obfervation than the former, and can by no 
means be determined fo accurately as the internal 
contaiS J and what I have erred in this laft obferva- 
tion, is rather in excefs, in making the exit too late^ 

I have mentioned, above, the magnifying power 
of the telefcope I ufed ; becaufe I have found, by* 
experience, that the different Ifengths of telefcopes^ 
their different magnifying powers, and their different 
goodnefs, as well as the different goodnefs of eyes, 
want of pradtice, and different ftate of the air, will 
produce differences of times in thofe fort of obferva- 
tions. 

Thcfe obfervatlons were made in the prefence of 
his Royal Highnefs the Duke of York, accompanied 
by their Royal Highneffes Prince William, Prince 
Henry, and Prince Frederick; her Royal Highnefs 
Lady Augufta was pleafed likewife to do us the ho- 
nour of looking at this uncommon appearance. 

Times 
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Times and meafurements, taken at Savile-Houfe, on 
Saturday morning, 6th June 1761. Mr. Short ob- 
ferving, and Dr. Bevis marking down the times. 

h I II 

5 46 37 firft faw Venus on the fun. ' " 
615 12 diameter of Venus - 1=1059.8 

6 20 44^ neareft dirtance of the limbs 4 48.2 of the fun and Venus. 
6 31 05 ditto 4 ^^-S 

6 50 24 ditto 3 49-9 

6 52 38 ditto 3 44-8 

6 54 23 ditto -- 3 44'0 

6 59 37J diameter of Venus - - = i 00.7 

Thefe preceding obfervations were taken in the intervals of clouds, 
and fomewliat in a hurry. 
b / // / // 

7 01 42 J diameter of Venus - =0 58.9 
7 05 i6\ neareft diftance of the limbs 3 20.1 

7 08 05J ditto 3 ^24 

7 09 ^^ ditto 3 08.5 

711 27f ditto -------3 oj.; 

7 12 53 ditto 3 01.3 

7 18 22 ditto 2 48^. 

, .9 541 diihnce of the limbs in a 4 03.6 { ^"PP^fp;^-^ ^e- 
7 22 03! neareft diftance of the limbs 2 37.3 

7 24 23« ^*^^o ^ 3^'^ 

7 26 oof ditto ---»----2 27.0 

7 31 S^ ^»^o 2 13.7 

7 37 ^4^ ^^^^® ' 58.9 

7 40 59f ^^"o I 49> 

7 41 3oi diameter of Venus - =z o 58,9 
^ 43 20 ditto ------nro 58,9 

7 44 26 neareft diftance of the limbs i 39.2 
7 47 3^ ditto -------i 30.2 

7 52 01 ditto -------1 16.9 

55 41 ditto I 08.4 

01 08 ditto o 52.1 

8 04 32i ditto o 42.7 

g J. , C Internal contad^ by Mr, Short, through a reflcftor of 

8 lo 21^1 2 feet focus, nKiL;riirv[ng 140 times. 

8 6 « J ^^^^ ^^^ ^^ ^'^^ ^*^^^' tlirough a refleftor of 18 inches 

3^ ^*«| focus, magnlfving 55 times, 
g , 5 Total exit by mr, Sltcrt, through a refleftoT of 2 feet 

37 05 T^ focus, magnifyuig 140 tlmes^ 

4 



3 



[l82] 

The diameter of the fun, in a horizontal diredion, 
was meafured juft after the traniitj and found to be 
= 31^30.8^^ 

The clock at Savile-Houfe was feveral times com- 
pared with my clock in Surry-Street, from Friday 
evening, the jth June, to Monday evening, the 8th 
June; fo that I am as fure of tne time at Savile- 
Houfe, as if the obfervation had been made at my 
houfe m Surry-Street, 

Ja. Short* 



XXXIV. Obfervatiom on the Tranfit (?/ Ve- 
nus, June the 6tAy 1761, made in Spital- 
Square; the Longitude of which is /^' ii^' 
Weji of the Royal Obfervatory at Green^ 
wich, and the Latitude 51'' 31' 15'^' 
North ; by John Canton, M. A. and 
F. R. S. 



Read Nov. 5, TTAving meafured the diameter of 
1 76 1. J— 1^ Venus, on the fun, three times, 
with the objedt-glafs micrometer, the mean was 
found to be 58 feconds ; and but A of ^ fecond, the 
difference of the extremes ♦• 



^ With the fame micrometer^ the diameter of Vemis was mea^i*- 
fured, off the fun^ twelve timest March die agtfa^ 1758, about 
noon; and the mean was i' i'^ 42'" } whence the diameter, at 
the time of the tranfit^ ought, by computa]ion» to have been 



1' o'' 19''' 



The 



[i83 J 

The diameter of the fun, from four obfervations 
very nearly agrccbg with each other, was 31' 33" ^4". 

h» m. f. 
The time, by the clock, of the internal^ g 

contadt, was ------J 7 ^ 

Of the external contad - 8 3f 27 
Of noon - - - - II 58 a4i 

Therefore the apparent time of the firft | o ^ g j^ j 
contaft, was ------3 ^ 

Ofthelaftcontaft . 8 37 4 

The two pofitions of Venus on the fun's difc, \yide 
Tai. VI.J in chords parallel to the equator, were de- 
termined by frequently meafliring the parts of fuch 
chords on each fide the centre of the planet, with 
the objedt-glafs micrometer ; which was done with 
difficulty, both on account of the clouds, and the 
telefcope's not having an equatorial motion. 

Let the arc ATB reprefent a part of the fun's 
limb ; let C F D be parallel to it, at the diftance of 
a femidiameter of Venus j and let O V X and P V Y 
be parallel to the equator. At y^ 141" ^g^ A. M. 
apparent time, OV was 14' 43^', and VX 5' 3a''. 
At 7h 57"^ ai^> PV was 16^ 36", and VY 1' 56". 

Thefe obfervations were all made with a reflefling 
telefcope of 18 inches focal length, which magnified 
about jj times. 



XXXV. Scm< 
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XXXV. Some Obfervations of the Planet 
Venus, on the Dijk ofUheSun^ June 6/i5, 
1761 ; with a preceding Account of the 
Method taken for verifying the Ttme of 
thatPb(Bnofnenon\ and certain Reafons for 
an Attnofphere about Venus ; By Samuel 
Dunn. 

Read Nov. 5» A S foon as I heard, that fcvcral ma- 
17 I. > jf-^ thematicians were to go abroad^ 
and obfervc the tranfit of Venus over the difk of the 
fun, from foreign parts, I purpofed to obferve the 
fame at Chelfea, and to compare my obfervatioa 
with the more accurate ones, which I expe^cd 
would be made at the Royal Obfervatory at Green- 
wich, Suppofing, that if my obfervation at Chelfea 
was. made with equal care, and as good inftruments 
for afcertaining time, as the inftrunjents to be ufcd 
by the obfervers abroad, it might be ufeful, as a kind 
of proof, how exad the obfervations had been made 
abroad, where the obfervers had lefs conveniencies 
fqr afcertaining time, than at the Royal Obfervatory. 

Mr. Dollond (a member of the Society) had, 
fome time before, newly ground, and fitted up for 
me, a Newtonian refle<Sling telefcope, fix feet in 
length ; which fo far exceeded expectation, that by 
it the Reverend Mr. Malkelync (whb is now at St. 
Helena) and myfelf, had feveral times obferved how 
long Jupiter's fatellites dwell on the limb of Jupiter, 
entering on the body. And I was provided with an 

eight- 



dg^t-^ay c)odc» having a fectiiKT-Jiand^ ai srati 
^dtidinn, and an adjulH^ fcrevr U ki bob* 

Altitude innruments df wood and braftt adjuflo^ 
l)y fpirit levels, had engaged my attention ; but Iming 
ibond ievenl of tbdfe ddfeOive^ by coo^ajring their 
refults with meridian altitudes^ aod the time / by .^ 
clock I and having many times examined the clock t^ 
doubte altitudes or tlie &n> tajcen with a Hadley^s qua* 
4tant, having a nonhis to nknuteS) and an artificial tKV- 
rizon of fweet oil in a tea-faucer, I detemained to de- 
pend on inch an ioftrument and horizon, for afeer* 
taining the error of the dock, and correftnefi of my 
meridian. 

An artificial horis^on of watei;, and even of ^pkk^ 
iiiver, I had found ta be too eriily difturbecC dod 
therefore had. fbme time before, inbxxluced oil, and 
found it vaffly prefi»iE(ble. And in taUng altitudeiL 
I alwajrs bbferve, when die fim^ or other cdeflial 
l)ody, is as near the prime vertical, or eaft and 
weft azioauth, as poffiblei and gtaeraUy take eilher 
"five double aikbides, half a mi&ttte of time afundar 
each, or three double altitudes, a minute of timf 
afiinder, dividing the fiu» by dtiber tea or fix, as the 
<:afe is, for a mean &igle altkude, com^ndiiig to 
die mean time of thofe obfervations bv die clocks 
And in takiog the funs tranfiit acro6 mft oieridian, 
I take 9 mean of the times of appulfe to fevferal par^ 
allel and equidiftant lines on each fide of the meihp 
Hdian, and it generally gives the traofil (O.l^'than a 
jfixond of time. 

The daily tables of the fan^s dedbaCion, equatiflO 
^time». &UL which JL ufe, are thofe in the epheme- 
ddes of the Abbe de la CaiUc^^ ond «bc iatkiide of 

Vox.UI. Bb 4aBtf 
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my place is 5!* 2/ f^ N/ and 4/^ of fime wcft'bf 
the obfcrvatoiy at Greenwich, between the phyfic#^ 
garden and Cheliea hofpitak 

Several obfervations ♦ for verifying die quadrant 
meridian, clock, &q. made at dirorent times of the: 
year, were as follow; viz,. 

2 ad December 1760. AWtude fun's upper limb* 
•n the meridian 15^ 6' 30^^ Error by calculatioflfc 
2'^ of a degree. 

26th December 1760. Altitude fun's upper lim&v 
on the meridian 15? 12' i^''.. Error, by calculation^ 
8^' of a degree, 

2d January 1761. Altitude fun's upper limb on^ 
the meridian 15^ 2q' 42.'^* Error by cdculation 3^^ 
of a degree. 

1 8th February 1761^ Al^de fiin'ft upper liinB^ 
on the meridian 27'' 22^ a^^f. . ^rror by csdculatioAi 
4f ' of a degree.. 

6th Feferuaiy 176 J. Sbn on the meridian, by the- 
clock, at la'* 14' 35^'; Error by equation table o^'' 
of time. 

iith Februaiy 1761^ morning, at 10^ 20, per- 
ddck. Altitude foa's upper limb 20^ 23^. Error, 
of clock o'^ of time* 

nth Febraaiy 1761, noon, fun on meridian^ per 
clock, at 12^ 14' 44^^.. Error, by equation table o^ 
oftime. 

iMh Febniaiy 176^1, afternoon^ at 6^ 37^' 30'^' 

£rc clock. Altitude fun's upper limb 6° 37^^30'^ 
rror of dcek o^ of time. 

' ' ' ' ■ » ■• 

^ A great nmnber/ofodien were made, although not inreited 
IB. this pa|^. 

Fronft* 
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From 1 8th February to nth March, the clock 
had gained of equal time 37^^, which is near a'' of 
time per day. 

ixth March to loth April, the clock had gained 
of equal time 15'', which is near 3'^ of time per 
day. 

4th June, afternoon, at 4^ 52^ per ck>ck. Altitude 
fun's centre 27^ 40' 14'', wluch is near 3'' o£ time 
per day. 

6th June, afternoon, at 5'' 40^ per clock. Altitude 
fun's centre 24** 29^ 5'', which is near jf^ of time 
per day. 

8th June, afternoon, at 5^ 20^ per clock. Altitude 
fun's centre 23^ 45' 53'^, which is near 3'^ of dme 
per day. 

9th June, noon, fun on the meridian, per clpck» 
at 12^ 59' 32^', which is near 3^' of time per 
day. 

Thefe latter obfervation8,(hewing the gainof dieclock 
3'^ of time per day, furprized me, as bdng contrary 
to my expe^tion ; for me clock had loft two or three 
feconds prr day in winter, and therefore,' I concluded 
it would lofe more in the fpring and fumm<^, by die 
lengthening of the pendulum ; but it happened quite 
the contrary, and the caufe thereof I. could not de« 
tcrmine. 

For afcertaining the diameter of Venus, and alio the 
pofition and diftance of the folar macuhe from Venus, 
I had caufcd to be conftrudted an irtftrument *, muck 
like one which has been already defcrlbed to the So- 



Axigulai micxQmpt^* 
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ciMjf , wiifa tliSft iilditioB, v4nch WHS erigmally defi^MJ 
^ for tbat inftrament } nttmtSy^ U P 

^^ -^ and G H, two filvcr wires par-. 
ftllel to tlie diameter AB^ and 
^Mant ^lermom 30^ = AB =r 
AG = BF = BH, thcthtw 
^aUd wires £F, AB> and 
O H, being fixed, whHft tfie 
moveable wires CD and IK 
•peiied to MTf aff%Ie^ *as ILC for intereep&ng the. 
wHfieter mn ef Vemfs, whilft CD was perpendioti- 
lar to AB) and the planet was divided into two equal 
jMrtB by the wire E F. This noieroBfieter was placed 
» the ey^pieoe of a two feet Gregorian teldcope,, 
which magnified 55 times, and through the field <£ 
view, of w^kblhe Ain paHfed in i it lea)iKis of time. 

I had two eye-^aflfes to ^ fix ^eet. Newtonian * 
fefleflor; one of which, being fix tenths of an inck 
£)CttS> magnified J JO tines; find the other, being; 
j^ee tent& aif jui ^jtuch &Cxii9» imgnified ^20 ^mes». 
or but timea that' of the Okegpriw refiei^r. The 
at9Sa of tlxc& tiro glaiieis I purpoied to truft to^ 
Haying i^ftea expeuenced its fuperiority in vie^dng. 
ihc occulUatioas of Jupiter's iatdlites and the: iblac 
macular. 

The idea t had fi^rmed of the internal contad was^ 
ibat the nlanet would touch the edge of the fun in an. 
infiaut,. fike two drops of quickfilvec noeeting on at 
fUntiy and that in an inftant the black contad would 
tuypeari but in ^tus I was deceive^ the particulars oT 
uxe phasnonienon being as follows i viz.. 

^ Ttk liwrtcr of the great (jjcciiknnef tlUs fdcfeope wail fix. 

JuUft 
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pine 6di, a cloudy morning, tfll abqat fix o'dosfer 
when the clouds began to diffipate, but not enou^ 
to afford a plain fight of Venus on the fun, till more 
dian hadf paft {even, and the planet got nearer die 
limb of ifae fun, than I had defind to fee it &x(t oa 
Ihediflc. 

Bj nepeated trials, the idms in vbtch the fiutet 
99ai paifing horn the inieroai to the external rnntifl', 
widi the wire of die miaroaiefeer was g^ &Qonds of 
time, tmd the angle ICL of the angul^ micrometer 
was p^. 

With the fix feet Newtoniaa refledkor, and its 
magnifying power of no, aad 2}£o of 220 limes, I 
car^Uy examined * the iim's difl^ to dKcover a far- 
teUke of Venus, but faw none; £ir Ifaadavcry€kar 
daIk glafs next my eye, and the fim's limb appeacod 
motf: perfedly defined; hut a wry narsow watocifli 
penumbra *f- appeared round Venus, by sfajch itb 
limb was not perfedly defined, and at tfaie diftance of 
abouta fixth part of VeAvs's diameter from its edg^ 
was the darkeft part of Venue's jdiafis, Jfrom which to 
tiiextfifr^, uk impeifed X Hg^t increaied, and illumi- 
nated about tke centra. 

At 8^ J 6^ per clock, I was prepare.d to obferve the 
antemal contad; and as Venus drew nearer to the 
limb of the fuq, the penomhra near the jimb of Venus 

J ■ I "H I 1 1 ■ Ill » . If f 1 1 f I ^' ! ■ ^ ■ ' ■ 

* After the tr^n&t, till t«ro ^p'clock ;rftemooQ ^hc (unt day, 
I contiimed obferving the diik wkh this telefipc^, out law no 
£ite]lite pafs over the fun. 

•t This penumbni covid «ot 1^ 4MDy means be made to difap« 
fe«r».iiltiipugb I tded to make k ywd^ hy^tmng ^ha^ocus 
of the telefcope a great number of times. 

% This could not arife from any imper/e^do of the tdefcope, 
as the febur mactibe siepeared ftuirply drftiMl Ai ^^¥gh< a re- 
fjsiAor*. vT 

became 
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1)ecame darker, and thueatened to obfcure the point of 
contaA at the inftant it would happen ; the circum- 
fiances of which, for each of the moments of time, 
are imperfedly delineated, on account of the nearae& 
of the lines, but more truly defcribed as follows; (a 
right line reprefenting that part of the fun's limb near 
miere the contad happen^, and an ardi die ap- 
proaching limb of Venus, for each three feconds of 
time, from die lofs of the thread of light.) 

A diagram, reprefenting the approach of Venus to 
the fun's limb, for each three feconds of time. [Vide 
ffab.Vll.] 

In this diagram, the black fegments repr^ent 
Venus, and the right line& drawn nearly at contaA to 
them, reprefent a fboudl part of the fun's limb, as feen 
diroueh a dark glafs ; the intermediate fpaces whkt, 
Kjpn&nt the fky. In words, (for each fecohd of time 
by the clock) dius : 



f/ 



Af fi A SNo diminution of lig^t between the 
At 10 41 J^ limbofVcnusanddiatoftheilm. 

C Slight penumbra, or diminution of 
8 16 42< light, near where the contad was 

C to be, 
o ^ C Penumbra of a grey colour, near the 
« '^^^i lameplace. 

cPbnumbra almoft brown, and die 
8 16 44< thread of fight very narrow, and 

C almoft loft. 

C Penumbra brown, and die thread of 
S 16 45< light in the contad point indiftindi 

ft * A A S Penumbra more brown, and die touch 
* '^ ♦^i diefmaUeftpoffible. 

. At 
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1 ^ tpiv 

3 ^l ? 



8 i6 50 More fo. 
8 i6 51 More fo.^ 
$ 16 52 More fo. 
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^ t if 

A a A C Penumbra aFmoft black, and the toucfiu 
At » 16 471 a little broader. 

g , g C Slight black in the point of contadt,. 
"^ / and the edges a little broader. 

8 6 Ao^'^™^ ^'^^^ ^^ ^^ P^^"' ^^ contact, 
* C ^^^ ^^^ edges a little broader.. 

fHere I concluded with my*- 
felf) that obfervers would 
dilFec in their judgments 
about the moment of con- 
tad, (bme feconds of dme. 
or that fome would eiti* 
mate the contadt fooncir 

L than, others*. 

From thefe obfeivafions^ I concludedi that the 
thread of light in the point of contafb was fo obicured; 
as to be uiuiifcerniblc at S^ ib^ 46-^; and that true 
Uack did not fucceed in the £ime point, till 3^^ after, 
namely, 8^ 16^ 49/^'s and from ♦both, of ttefe pro^ 

perde^ 



* As the lix.feet Newtonian telefcope magnified four times as • 
much. as. that of the two feet Gjegorian telefcope,, and the va- 
oifhing of the thread of lights, from its leaft decree of dufkiflmefs 
la a true biftck, was abeut 3 feconds- of time bjr the -fix fcct-te- 
Irfcope^.the time in which the thread of light was vaiuflung 
bom the leaft degree of duflcifhnefs to a true black, by a tw« 
ftet Gregorian. re&Aor, may be fiippe(cd to have b«en ^-tiaict-] 
ss 12 feconds of time ; and hence an error, or rather difference^ . 
^ pronunciation, but not of judgment, may^have artfen amon^ 
p)od obfervers, if fome eftimated the contact by the invifibility 
of the thread of light, and others by an apparent blacknefs in the 
point of contad, or, whidi is the fame thing, the time when. 
thcL fdanet had made the leaft apparent dent in the fun's limK 

of 
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perties, I concluded, that the real iaternal contaA 
was at 8*» i6' 47'' by the clock ; which aakte 
8*^ 16' 11'' equal time, and 8"* 18' 2'^ apparent time, 
atChelfea.; and 8^ 18' 43"^^ apparent time, atGfeen- 
wich. 

WhiUl: Venus was on the fun's Iknb, i» odier 
penutnbra appeared between the littab of Venus 
juid the fun, man had appeared before on the fun's 
diik ; and Aerefore, I concluded there mud: be an 
atmofphere about Venus, which, receiving weak im- 
f^teffions of light between the limbs of Venus and 
"the £in, occafioned the uncertainty of afcertaining 
the ex2iBt inftant of the internal contadt, as above de- 
Icribed } and becaufe my Newtonian rdiedor fliewed 
objects clearer than the generality of Gregorian re- 
-fledtmra^. I c(included« that ^ aforegoing p roper^ 
tvw what no two feet refledor was capid>Ie of 
•iMiuiiflv 4ftie afttioi^here being ib narrow. 

At 5^ %f per dock, the external contaft was I 
and 0ot incumbered widi fudi a penumbra, or parliil 
hf^ as the internal contad had been. At 8^ 35^ 4^, 
die leaft dent poflible, cuite black, appeared i n di e 
fuTslunbr And at ^ 35^^ 6'^,'the Knib waisi refloFQdi 
Vd* in pci^Bt fom, there having been a fmall tretn-* 
%^in|; l^ht, between the narrow watery border dF 
Veiiiis and die vamlhing pdnt of contact in ibc ikn's 
^ two ieccmdsdf time; From whicb die 



^^MMMt 



of tbe fiuns colour, through a dark glaft, as the iky. Thk vn$ 
^Vcrifid Iqr a two feet XScegoiian reiefior, in the coataA abovo- 
^iaeadoMd, andpodibly laay have occafioned greater diflfiBraiees 
ia iAinating the conta!^ vfiA USBk tdefcopes, to oo kft iImii 
Mf a ouAutt of tim«« 

externti 
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external ccmtad at Chelfea was. 8^ 34^ ^o^^ equal 
time, and 8*^ 36^ 21^^ apparent time; which malcea 
8^ yf 7f^ apparent time at Greenwich. 

From the aforegoing circumftances, it appeared, to 
me, that the external conta<£t was more eafiiy to be de- 
termined than the internal one, which was contrary to 
what I had before expeded ; and becaufe the point 
of contact mud have appeared through fuch a te- 
leicope as I obierved with, in its propaa|polour, dark 
or black, fboner than through a fmaller magnifying 
power of equal light, I concluded, that, through my 
telefcope, the internal contaA was vifible, fooner than 
through a two foot refledor, ten or twelve ieconds of 
time. 

And, confidering the aforefaid penumbra, or bor^ 
der of partial light, furrounding Venus, as an atmo-^ 
iphere of that planet, with the time of its vanUhin^, 
24 feconds of time ; and reducmg this to die diameter 
of Venus, with due allowance for the oblique diredioa 
over the fun's limb, the atmoiphere of Venus com^ 
out 84 thirds of a degree, which is nearly about 
~r^^ part of Vcnus's diameter ; which diameter being 
nearly equal to the earth's diameter, the atmoiphere 
of Venu$ comes out nearly 50 geographical miles. 

As thefe obfervations were cn^e yvith care and at- 
tention, I have lain them before the Socie^ only; 
and the more readily, as they reconcile a feeming con- 
tradidlion in Mr. Short's * numbets of the internal 

contad; 

r . . . ^ ! — J,- ., J 

♦ It having been 3 fcconA of time from the inftant when the 
thread of light between Venus ind the fuh became fo indiftind, 
as not to be properly termed liglt, to the inftant when the black 

Vol. LII. Cc contaa 
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ooDtaft; 'ud^tivhilft lamTciyoeilaiaimdiTeff^ 
ibt particuian of the exterail contad, cannot deter- 
mine why they diSEtv from that iagenioiis obferver^s^ 
mu^m:s> or anyodier's* 

Samuel Dann» 



♦^* When tftt Itmb of Vemis was almoft dear 
of the fwifs diflc, I pereeived a difficulty would 
occur aMbc laft cojMaA, as tiie Umh of the fun^ 
and sdfo that of Vt&u8> which was to niake the: 



Mhtaft oppsaccd dnrougii aleldbope mugmffing aio timti^ the 
limits of time in which it continued in alike apparent ftatCt ^f' 

a tdefoope BMgnifyiiig f'^ltiaie^ may he fuppo&d txy have: 

a^ Crfe»iwicb|. the Uack conta/3». bjr the above obfervation, with> 
Mr. Short's telefcope at Savae-Hbufel fff" iff i8"l ^. 

Aetelefcope at Greenwich obfisnratorv J "^^^n 8 i8 58 J; 

^bifrvatipas at thofe jdaces beingl z^ *° ~[* And, fot other 

fakfeofMHi^ the iamta aboye-mentioned may be fiippoiedto have 
\s:tsi nearly as in the following table. • 



Miaginfyiqg power. 


' Limits.. 


soe times. 


3''ofetime.. 


100 

80 
60 


'1. 

II 


50 
40 
35 
30 
«5 
ae 
¥> 


M 

jar 



^ 
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laft dent, approached fo near to a right line. 
This led me ta confider^ that the fpherical ex? 
temal angle of contact, t^ the fix feet telefcop^ 
would be but an ^ eighth part of the fame angle 
by the two feet teleicope, the eye judjg^ng of 
the fame relative diftance in one teleteope as in 
die other; and that, therefore, as the veHed 
fine of the dent m the fun^s limb was but a 
fourth part as large ki one telelcope as die other^ 
and the laft contad; vanUhed in about 2f> (econds of 
time, the laft contact ought poflibly be eftimated, 
by a two feet Gregorian Celefcope, about twice 
2fj or 5^^ or 6^^ Econds of time later than with 
a fix feet Newtonian tele&ope; which allowance 
being made, the apparent time of the two cour 
tadls, as reduced to a Gregorian refledx>r, mu;- 
nifying 55 times : bv inch a tekfcope, too 
contads at Greenwicn obfervatory were, viz, 
internal coata& 8^ 18^ 55^^ external conta^ 
S^ 37' y^\ The accounts which have been 
publifiied of the obfervadons oaade at Green- 
wich being, internal contaA 8^ 19^ o^^ exter- 
nal contaft 8^* 37' 9^' ; and the difference in 
each within five feconds of dme, an error an- 
fwering to about a 500^ part of the fun's di« 
fiance from the earth* 



* As the fpherical angle of conta£t in the limb of Venus, and 
alfo of the fun, was four times as great in one telefcope as in'thi 
other, the fum of both is eight times y which, being diminidhtl 
hy four times the apparent magnitude of the verfed iiae of die 
leaft vifibie dent in the one telefcope^ what it was in^the o^ier 
telefcope, leaves the one double to that of the other« 

C € 2 XXXVI. Ah 
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XXXVI. An Account of the Obfervations 
made on the Tranfit of Venus, June 6, 
1761, in the IJland of St, Helena : In 
a Letter to the Right Honour able George 
JS^/^/^Macclesfield, Prefdent of the Royal 
Society^ from the Rev. NevU Mafkelyne>, 
M.A. andF.R.S. 

My Lord, 
ReadKoT. j, IT Am fony I cannot have the honour oT 
*^ ** X gratifying your Lordfhip, and the 
Royal Society, with an account of a more complete^ 
bbfervsttion of die tranfit of Venus, than what I here- 
Widi tranfmit to you. From the very cloudy weather, 
which prevailed here for the whole mondi preceding 
the tranfit, I, indeed, almoft defpaired of obtaining^ 
any fight of it at all. I was, however,, fortunate 
enough to obtain two fair views, though but o€ (hort 
continuance, of this curious celeflial phsmomenon.. 
The firfl was a few minutes after fun*rife, when I. 
was furprized not only at feeing Venus fo very large,, 
but alfo &> much nearer the fun's limb,, than^ I had 
reafon to expert from the bcft grounded cakutations ;, 
which, lafl circumilanceL foreboded, that fhe would 
make a more fpeedy. exit from, the fun's body, than 
the fame calculations allowed ; which accordmgly 
faippened. At this dme, her limb,, as well, a& the • 
fun's, appeared exceedmgly ill defined, which waa 
no more than what one mi]^t naturally eKped, from- 
tMr great gioximity to the bodzon. 

Thjfc 
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This alone was fufficient to prevent my making any 
i>b£eryations, at that time, which could admit of any 
^xadtnefs, if the clouds had not prefentlv come up^ 
and totally deprived me of the light both of Venus 
and the fun» In this manner the fkies continued un- 
favourable for about an hour, when they grew again 
extremely clear, and I had the pleafure of feeing Venus 
appear as an intenfely black fpot upon the fun's body^ 
and perfedly well defined. At this time, I meafiired 
the diftance of the nearefl: limbs of Venus and thp 
fun from each other, with the curious objo^-glais 
micrometer adapted to the. reflecting telefcope, acr 
cording to Mr. DoUond's ingenious invention* This 
diftance was i^ 444 '^ at 7^ 31" 7^ apparent time, 
or 7^ 29*° 15^ mean time. I think it. proper to take 
notice,, that though Venus's limb and the fun's apr 
pearod an well defined, as could be defired ; yet, wheo 
the artificial internal conta<A of Venus's limb witE 
the fun's was made,Jn order to meafure their. di« 
ftance, Venus's limb alternately, dilated, itfelf over« 
and contraded itfelf within the fun's limb, hy a (mall 
fpace» I endeavoured to take i^iA^die mkldle of this 
vibration ; but L beg leave to reifer it to your Lord^ 
ihip's opinion, whether, if the real internal GontaSb. 
bad happened at this time,^ it could, have. been 6h» 
fervcd, in fuch circumftances, to that degree of exadt^. 
nefs, which the neat Pr. Halley hoped ^r;, and: 
whether, on occauoa of thp next traofit, which ia. 
to happen eight years hence, it might not be convex 
nient, that the oh&rvers fly)uld endeavour to placo 
diemielves on fuch .porta ol the globes astjbat :they' 
may not fee Venus on. the fun*s bofly, very near, 
the horizon, hut rather when they are both elevated! 

tOi 



r '98 5 

to confiderabte heights ; which wUl ^^>rd them i 
greater chance of making their obiervations free fioili 
clouds, which ufually fkirt the horizon, as well as </£ 
making them to advantage. 

Prefently after I had meafured the (fiftance of 
Venus from the fun's limb, the clouds returned again^ 
and prevented me, not onlv from making any more 
€bfervations of the fame kmd, or meafunng Venus'is 
diameter, but alfo, what was of much more confe- 
quence, from obferving the lad internal contadt of 
Venus from the fun's limb, which was the principal 
obfervadon of alL About 23 minutes after eight, thb 
<:louds ieparated again, and the fun appeared very 
bright and clear ; but there was not the leafl appear* 
ance to be feen of Venus, though I thought myfelf 
in a manner fure of obferving at leaft the external 
'€Qttta<St, as all the calculations make the end to hapi- 
pen much later. 

Mr. Waddmgtton took die paflages of Venus and 
the fun's limbs, acrois the horizontal and vertical "mtt 
cf the e^pal aMtude mftrument. All the obfervation^ 
which he was able to make, area&foUow: 

Jtme ^> 

Mean time, in the morning. 

H.M. S. 

7 24 I e'slbwet limb at horizontal ^e. 

y 24 iS u '6 antre at vertical wire. 

y 2j 43f % 's ceittre at thehorissontal wire. 

20 50^ I '6 preceding limb touches vertical wirt. 
29 ^x o'frfubftquMt limb at vertical wire. 



[ »99 3 

n.M.s. 

7 31 56 o^'s lower limb at horizontal wire. 
j2 17 ? 's centre at the fame. 

C o 's weflern and fuhibquent limb at ver* 
" ^ ^ tical wire. 

Cq's upper limb at horizontal wire. The 
J4 53 < ohlervation of this limb of the fun was 

C but indifferent. 

N. B. As the tclefoope inverts, tfie obiervations, as 
ufiial, are fet down according to die appear^* 
ance. 

I heartily wi(h the other atteoders upon this rare 
celeftiai phsnomeoon may have had a more favoiuv 
2blfi opportunity of making their obtbrvations, dban I^^ 
have had. But as it i$ to be h^ixcd^ that our othto: 
obfervers» Mr. JV^liaiQn and Mr..Pi3p[>Pr by the mi«^r- 
tunes they have met with> hav^ Dot t^en abla to 1119^ 
their obiervations at Benco(ilen> as was prpppfedj I 
humbly hftzard my opiniofi^ and M>wit it to your 
Lpcdihip's bett^ judi^eiMii, wttf^lWr the di^erence 
in the total duration of ^he tra^a^&t Q|f Vf n\is ovcr^hP 
fun's diikv observed in any twoTplaq^^r where,, it ^ 
likely^ obfqrvations have bpen in^^ wi^ be £CP^j 
enough t|o enable us to> in£?r (ha fun's para}laxsM4th. 
i«0icie^t flxaiapefs, or-^vci^ .flear^r ^i^ k 1$ i(W^»' 
already^ jSp that I aqd aft-«4*rv^,<fnu(l wait^iU ^^ 
aext tranfit, in 17691 whifs^ i^> op^jffiany ac^xowt^. 
better circumftanced than thi^^ ^o^e aihpm^n^ra 
will be able to do juftice to Dr^ HaJleys pdble proK 
pofal) and to fettle^ with the laft aqd gre^eft degrp^p 
of exadtnefs^ that curious and oiq^ elep^ent ]p a^9* 
Bomy, the funs parajllax, and thence determine the 
5 true 
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true diftance of all the planets from the fun, and 
from each other. 

Your Lordfhip will excufe me, that I do not at 
prefent attempt to deduce any confequences from the 
above obfervations, not only as I am in want of others 
oorrefpondlng to them made in other places, but alfb 
as I am not yet able to fettle the longitude of this 
place to fufficient exadnefs ; though I am of opinion, 
it cannot differ much from that, which Dr. Halley 
kath dfigned to it I have not yet been able to get 
one obfervation of an eclipfe of Jupiter's (atellites. 
though I have not failed, on my part, of being ready 
to feize any opportunity, if it had offered ; the very 
doudy weadier, which prevails at this time, which is 
the winter 'here, depriving me not only of thefe, but 
•alio almoft all other obfervations. 

'I cannot conclude, my Lord, without making one 
remark, that if the late noble Dr. Halley were now 
alive, he could not receive greater pleafure from fee- 
ing the obfervation of the tranfit of Venus undertaken 
by aftronomefs of different nations, conformably to 
his propoftl, than from finding it fo warmly efpoufed 
by your Lordfhip, and the Royal Society, to whom, 
as a perpetual body, whofe care it would be always 
to watch over the interefl and advancement of fcience, 
he particularly recommended it. Nor can the learned- 
world but look upon themfelves as highly indebted 
to your Lordfhip, ibr that noble zeal, which you 
have manifefled for the improvement of aflronomy, 
in fetting forward, and promoting, thefe literary ex- 
peditions, which tend to the benefit of mankind, and 
the honour of our native countty. 

Takiaj 
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Taking things in this k*ght, we may prefume to 
&y, that our defign .wa« not unworthy tm attenlla^ 
ot his late Excellent M^efty, our Patron, who to 
nobly iupported us in defra3ang the expences of diefe 
expeditions ; for whofe memory we are bound alwtys 
to retain the higheft refpedl. 

Unfavourable circumftances n^iy, perhaps, hav6 
prevented us from reaping all die benefit, that might 
oe hoped for from thefe undertakings; but they can 
never deprive us of the fatisfadion of thinking, that 
we have done all, that lay in our power, to anfwer anil 
fulfil fudi nioble and important views; I have^ 
lionour to be/ 

My Lord» 

With the grcateft reipeft^ 
Your Lordihip's 

moft obedient, 
and devoted 
humble iervantt 

Neyil Mafkelyoe^ 



Vol. Ln. D d . JtaJYlI. Wb 



tff the Reverend Mr. Richard Haydoa : 
ikdiaeifer 49 |ohn Bevi8» M, D. 

fo ibe Unkrtiid Thomas fiird^ D. D. StcrtUtry i§ 
the Htjai Society, 

bear Sir, 

^fi*^* '^ j|r ^^ ^^^ indoKfed^ the Reverend Mt, 
i WI-. • "1 • Ijj^y^on^s obicnratioin of Ac late xmUt 



DfVenu8; ana 



ofVenu8 ; and ihouTd have waited oh you With it long 
ere DOW, as I promifed, but that I unluckily got a fa11> 
which ftiU confines me at home. I prefume mis obfer- 
vation may deferve the notice of the Society, as the heft 
circuoiftanced^any I have yetfeen made in England i 
for ieveral c^ (bfe jphdes are eai)ier liian thofe at Green-^ 
wich, or ours at Savile-Houfe, taken with a telefcope 
of Mr. Short's, arhied with Mr^ Doilond's new mi*^ 
cxometer,^ and his time accurately afcertained.. 
Dear Sir, 

Yo*i mof{ obedient 
and affedUonate 
Gk^kenw^n-Clore,. humble fervant^ 

Nov. .,,.76.. J B^^j^ 

By many companfbns of different 6bfervations,. I 
make Mr. Haydon's latitude to be 50** 26' ^s^\ 
and his longitude weft of London \n time,. 16 mi-- 
nutes lofeconds nearly ; though he, from a me* 
morandum he made fome years ago, fiippofed* it 
iiear two minutes more. 

5 3& 
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SIR, * • ' teflccafrd, June 9^ f 7#r. 

JShowld, wiib gpc^t pte^^ w fvcqr 

pwriculaf, jhc pattnp^ yqu rpcogjincpdcjl to ipf^ 
W obfefving tiw l»tp tr^f of ^fijq?^ but, ufifop- 
tiuiafely, ha4it notifimy pQwd:tod6£). Thejow 
fituatiofi of my houfe, aa4 a fmall hill at g dlilance .tQ 
tl)€ Nf ^ of if, yfpi^ flot allow mc^ p VCD frpf4 W^ 
garret v^pw^ a yicw pf the fiw, wl it was i i^ oir 
18'' ab9v§ ^f hpr^qn. 3y this means, I was de^ 
|^iv«d of 9n pi^ortvnity of oi^king two of the prin- 
cipal obfervations. It was almoft oalfgo hopr after 
£v^ y^hffR I cquld Qrft get a Ikht of the fun* I was 
ii) bopm» &9{n wW you had wrote m^i that the 
^teoetlittd^nQt gt t^ Qqie p^fled its ^qveft diflapc^ 
^Qxn the cumtre ; hp^ haid ipoa the y^i^tion to fin4 
my&lf difaropi^t^ j, bQiiKc^er,jcQi^fipapd to ob4 
fcrve the' dwauee i^iF Vi^f Jrom fhe liipJb of the fuiu 
with as much accuracy as I CQu|4f an account of 
which you have on the next leaf I think there can- 
not be an error of mprf than two or three feconds in 
the time of the interior contad, and not one of the 
tQtgl fgrf iJB. 

* It was but two days before I received the favour c^ 
your letter, that I came down ftairs for the firft time, 
^fter a fix weeks ievere fit of tiiie gout. During my 
illnefs, my clock was run down^ and ftopt. 1 im- 
mediately fet it going again, as nearly to die time as 
J could then guefs. The next day, being the firft of 
this month, at night I obferved the tranfit of a ftar 
over the horizontal hair in the telcfcope of my 

DA 2 quadrant. 
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quadrant. The tUrd day^ I irpeated die fame, and 
again laft'nigtit: by which you Will ice mv clock 
meafures time corredtly enougo. Thurfday, tne 4th, 
was very hot and fultry all day i the evening, haz^^ 
and foggy. Fearing the night following might prove 
the fame (as it unluckily did), and that I fliouki not 
be able to take the equal altitudes of any of the ftara 
before and after they nad paffed the meridian, I c4>* 
fervedj on Friday, feveral correfpondent altitudes of 
iht upper limb of the fun, in the mominjP and after- 
noon s by which the time mav hi precifely enough 
afcertained. At the bottom, I trouole vou with an 
account of thefe obfervations> as alio ot fome made 
the' day following. 

It gives me much concern, that I cannot herein 
ahfwer your expeAations, ih a more'perfed and £itif^ 
fzOxiry nianneri but, I afiure you. Sir, I did every 
thing in my power for that purpofe, and ihould moK 
readily embrace anv opportunity of teftifying the re^ 
iped I owe you. I oeg youll prdent my com{rfiment& 
<o Mr. Short; and am> 

S I R, &c. 



Cbrr 
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Correrpondent aldtudes^^ the apper limb of die fun, 
June the 5th, I7iii. 



Altitude. 


A. M. 




P. M. 


e 
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& / 


ff 


h f ff 


24 
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At 6 51 
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5 27 34 


25 





6 57 
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5 22 7 
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7 35 


10 


444 8 


32 





I ^* 


25 _ 


4 37 5» 


41 5«> 

42 40 


8 44 53? 
8 49 355 


Qoudy. 



By the above, my clock too faft in apparent time 
9' 34''- 

June 6tb, upper limb of the fun. 
Altitude. A. M. I P. M. 



41 24 
4t 40 

44 10 
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At 8 40 57 
» 59 o 



// 



3 3838 

3 3<? n 

3 20 20 



Bythele, dock tPQ £i^ 9'.4fl/'» 
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^ Angular value. 

Diarii^ter of ©' =; ; 3 20.3 =e 31 ; 31.5 
Diameter of « =r ' o w.o =3: o 59.0 

Neareft diAance of V^ue &oni lh#4imb ;of ilie fiin. 
N. B. The diameter of Venus is included. 



By my clock. 



Obf. 
J. 
.a. 



At 5 34 5445 ^ 23 
5 53 «l45 i " 



Micromet 



Angular value. 



// 



5 c I •6 1 Semidiameter of Veattt 
^ Q > to be dedaaed for the 

5 3^*73 ^*^^^^^^^"^* 

Obf. 
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Obf.' '^ -f ^ 

3. jA* "6 rj *45 5 17 

4. 6 51 2^4$ o »3 

5. ^ 6 54 s4 o >4 aa 
/t. • 7 28 19 o 3 3 



MitttKittet. 



Anguw valee. 



5 i5«1 

4. J^.S i t l mW I w ieee^efVcPdt 
^ ^ ItabedBdudfd forthtt 

3 ®-5J 



8 iQ o Internal contaft. 
? 29 3 Total egrels. 

Scar ctf;£bSrihii'hakx^^ 
^kitiidk 



«M*»**rt*fcH*a 
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43. '«* 



^ /^ 



/A 



h ^ r 1.0 ^7 Jtjig'oo fClojidy. 



N. B. Mr. H4ydon infbrins m% in a fubfeq^e^^ 
letter, ^ac *< tnx eotnpatnig hi 61>'fet«^ion^^ 
<* "ivitlr tliofe-iBiade^IjI^nfloi^^^ interval bcr 
'<« iwvewi -ttw iaterr^ coucag^'^and total -ejgtd^ 
*«« was coaiKlefaMy longer than- anj? -of .iii« 
'^ cfttieft.. '^tTherefbre*,. n&%3tanitne^.'^i!is nottii' 
■*• agaift, 'hat ico«il4 tiot'fiifllie'had awide any 
"** mlftakjB 'in traniefibing "Afenj.'*' . ile .'a9(}i^| 
that <* being 'bbligtB 'to-wfervc*Dm itti^itppfit 
'" ^ndow, ^Ms rcgtflator 'beii^g feted Wtenj^ 
" but within hearing, he^t a !«<}> bf Slbooi 
'*« 'fetorteen, ^^pm fit ^M&Ay -i^fcttged 'to be 
M ^aM6ttWJy<aHi£lttive i& the^recoml %ttW^ 'by 

♦« the 



<< the ckx:k| whenever he (hotild call to him} 
<< in which refpedt, he is of opinion^ he made 
<< no miftake, though, poffibly^ he might make 
^< one with regard to the minute, by fetting down 
«< one too many at the egrefs; which he now 
'^ thinks dxere 4s (bme caufe to believe he dui/' 

J. B. 



XXXVIII. Obferoatiom onthe famtTran}it\ 
arid xm, an EcKpfe of the Moorty May 8, 
1761 ; and of the Sun^ on the ^d ^June 
1761 : In a Letter n the Rev, Thomas 
Birch, D» D, Secretary to the Royal So- 
aetyyfrm fdr, Petier liYargentia, Secretary 
to the Royal Academy of Sciences in Sweden, 
4ind R R, S. 

* 

Rcid Nov, If, ir ltter« hiice inclufe, ad tc et clarif- 
1— ^ fimum D(41ondium icriptae, quas 
amicus meus, Dommus Klingenftiema (prindpis 
Suea haereditarii praecq>tor) tranfmittendas mihi tra- 
clidit^ occafionem mihi iiippeditanty pauds te invi-^ 
&ndi, tibique communicandi obfervationes nonnullas 
afircmomicas^ nuper ^ me habitas^ in obienatorio 
Stockholmienfi, cujus elevadb poli t& ^(f. %o' 3i''» 
diflferentia autem meridian, ab obfervatorio Grcno- 
vkenii i"* 12^ i''. 

. Si illas dupas judicaveiis, aus illuftriflims Sode^ 
tatiRjeg^offimntur>eritidnuhigradfl^ Quid^ 

quid 
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quid (it, mc tua in fcientias merita magni faccre pro« 
fitcor, ct finccro cum afFcftu fum, 
Reverend! nominis tui 

Cultor ftudiolifllmus, 

^icQjunii 1761. Acad. R. Scient ouec. becret. 

EcUpfeos Luna totalis^ die 1 8 Mail hujm armi^ obfer-* 
vata^ quadam momenta. 

h / // 

PEnumbradenialnmargineLunsl ^ 

percipitur - - - - - .|93^3^v^P* 

Initium vers eclipfeos circicer aefli- ) 
matum - - - - - - .j93 

Grinialdus totus immergit - - - 9 35 5^ 
Schickardus totus abfconditur - - 9 30 48 
Oalilsus occultatus in umbra difparet 9 39 47 
Gaflendus delitefcit -----94? 28 

Ariftarchus umbram ingreditur - 9 48 10 
Tycho incipit immcrgere - - - 9 j;i c 

■ totus abit - - - - - 9 52 10 
Copernicus incipit tenebris oiSiindi 9 54, 16 

■ totus fere abiconditus - 9 55 4^ 
Eratofthcnes immergit ----1040 
Umbra ad Platonem - - - - 10 14 53 
Archimedes evanefcit ----101526 
Plato totus eft in umbra - - -101650 
Plinius fe fubducit - - - --101831 
Proclus haeret in marginc umbrae - 10 29 38 
Vix apparet veftigium Procli - - 10 30 28 
Mare Crifium incipit immergere - 10 31 30 
Idem totum tenebrae occuparunt - 10 35 24 

Immerfio Lunae totalis in umbram 16 41 ] ^^.P^** ^ 

Vol. LII. Ec Margo 
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Margo tamen Lun», qui ultimus immerfrrat, iktii 
clara luce confpicuus fuit per 5 vel 6 temporis minuta^ 
et referebat nudis (xulis fpecicm ftelte fecundi ordinis^ 
Hora autem 10^ 52' ille ipfe margo, cum tota reliqua 
Luna, ita prorfus difparuerat, ut nullum ejus vefti- 
gium, vel nudis vel armatis oculis, fenlibilc reftarct, 
coelo licet fereno, et ftelirs vicinis in tubo confpicuis. 
Sub ipfa qucxjue immerfione, ilia Luna^ portio, qu* 
in umbram inciderat, penitus evanefcebat, aliter fane 
quam fieri folet etiam in edipfibus Lunaj centralibus j 
pierumque cnim Luna, quamvis in medio umbraa^ 
apparere folet lumine quodam fubobicuro, per atmo* 
fphaeram refradta 

Antequam autem Luna fie difparefeeret, animad- 
verti fbllam (Libr^) in vicinia marginis orientalts^ 
quam Luna max occultatiira videbatur. 

Eam ooini ftudJo profecutus vidi d^mum, 1 

oculi i&xx citius, exftingui occultatam j 5 39 

Ejufdem ftell^ emerfio contigit inter] a- 

ii''43'8-et - 4". ^3 2* 

Emergebat a parte Lunae prorfb^ invifibili : e}u^ue 
fub Luna femita bereaUor paulo erat diamctro Ltm» 
horizontali. 

Poftquam Lunam amiffam diu quaefiviflem^ reperi 
tandem tubo bipedtili, hora 11** 30', vix (eafibili luco 
circa raargineni oricntalem fufFrt&m, Hora 11^ 3^ 
ejus quoquc veftigium aeutioribus fe offerebat oculis, 
inflar tenuiflimae nubeculse. Pbiquatn dimidius autem 
Lunae diicus occidentalis manfit prorfus inviiibUis, et 
erant limites inter vifibilem et invifibilem partem valde 
tortuofi; circa margines: autem Lunse erat lunieti ilhid 
inteniius et magis extenfum, quam circa centrum* 
Ccepta vero emerfione, quidquid nondum emerferat^ 
plaoc vifum non ferlebab. Liin» 



Lunae margo juxta Grimaldum lucidiorl 
exfplendcfccrc ccepit • - - - j 
Initium cmerfionis vera circiter - - - 
Grimaldus incipit cmergcre - . - - 

■ totus luci rcftitutus - - - 

Galilaeus prominet ------- 

Ariftarchus apparet ------ 

jam totus eft illpftris - - - 

Copernici nucleus lucem adfpicit - - - 
Tychonis nucleus incipit eludlari tcnebris 

■ ' totus cvafit - - - - 

Plinius prorepit ------- 

Promontorium acutum incipit prominerc 
Mare Nedtaris totum emerfit - - - - 

Snellius em^rgit ------ - - 

Totum Marc Crilium hici reftitutum 
Langrenus porrigit latus - - - - - 

Finis vera edipfeos circiter - - - - 

Non nifi penumbra in Luna eft reiidua - 

Obfervationes hae habitat funt cum tubo 9 pedum. 
Dominus Stromer, aftron. prof. Upfalienfis, fbciam 
mihi in obfervanda hac eclipfi commodavit operam^ 
ufus tubo 5 pedum. Ille pleraquc immerfionis mo- 
inenta 20^^ vel 30^^ cidus^ emerfionis autem tantun- 
jdcra fere tardius notavit. 



h 


f n 


12 


13 


12 


15 


12 


18 37 


12 


19 32 


12 


20 37 


12 


22 2 


12 


22 47 


12 


.37 46 


12 


44 35 


12 


45 52 


13 


47 


13 


6 50 


13 


9 37 


ri 


12 31 


13 


17 26 


13 


18 15 
21 8 


13 


'3 


23 



Eclipfis Solis, die 5 Jumi. 

Sol ortus eft hac die quarta fere dia-^ ^ ' '^ 
metri horizontali parte mulASta- 
tus, bora - - 

Finis tantum hujufi eclipfeos utcun^ 
que obfervari potuit ; contigit illc 



'300 mme. 



;}: 



12 32 



£e 2 Tranfitus 



f3 39 23 
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^ranfitm Veneris per difcum Solis^ die 6 yunii. 

h / // 
Venus jam aliqua fui parte difcum j -37 A M 

Solis occupaverat. ----j3 37 ••^ 

Propter vehementemmarginum 

Soils undulationem^ primum 

contadlum exteriorem accu- 

ratius notare non potui. 

Contaftus interior, vel immerfio^ 

totalis, mco quidem judicio con- 

tigit --------^ 

At D"» Klingenftierna contendit,! ^q 20 

eum demum contigifle - - j3 39 9 

Initium emerfionis,. contadlu inte-7 ^ ^ o 

nore, certe mim apparuit - - > 
Idemcontadua.ex.QbfervationcDo-> ^^ n 

mini Klinger^iecna - - - j 9 3 
Finis emerfionis vel contadtus w'^i-|^ .g /; y^l S. 

mus, ex judicio D* Klingenftierna 3^ ^ * 

Meo autem, neutiquam ante - - 9 48 9 

Ego hac occafionc adhitmi tubum 20 ped. Succ. 
-cum oculari, focum ad 3 digit, diftant. habente. 

Dominus autem Klingenflnema ufus eft novo illo 
excellentiflimo tubo Dollondiano 10 pedum, cum 
oculari medio, vel mediocriter objeda ampliante. 

Reliquas mcas obfervationes ciroi hunc tranfitum 
nondum in juftum ordinem rcdcgi. 

Diameter Veneris in Sole crat quamproxime 5''. 

Notatu dignum eft, quod margo Veneris, qui jam 
cmerferat, confpiciendum fe praebuerit etiam extra 

Sdcm, 
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Solem, dcbili quadam luce, idque fub tota fere cmcr- 
fione, in hunc fere modum. 

Sive iila in margine Veneris apparens, 
inflcdlioni radiorum Solis, five refrafti- 
oni in atmofphaera Veneris, fit tribucnda, 
difquirant alii. 



XXXIX. yJn Accou7it of the Obfervatiom 
made on the fame T^ranft in Sweden : In 
a Letter fro?n Mr. Peter Wargentin, Se- 
cretary to the Royal Academy of Sciences in 
Sweden, and F. R. S. to Mr. John Ellicot, 
F. R. S. Tranjlated from the French. 

SIR, Stockholm, Aug. 7, 1761. ■ 

Read No?. 12, TN a letter^ dated June 8th, I commu- 
'" '* X nicated to Dr. Birch, Secretary to the 
Royal Society, my obfervations upon the tranfit of 
Venus. Having fince received fome other good ob- 
fervations of this phaertomenon, I th9ught the com- 
municating them to you, would give you fome plea- 
fure. 

At Torneo in Lapland, Meflieurs Lagerborn and 
Hellant very happily obfcrved both the entrance and 
exit of Venus, with teiefcopes of 32 and 20 feet focal 
lengths. The principal times obferved were as fol- 
lows : 

Exterior 



^ 



Exterior con- 
tafl at the en 
trance. 



["4 3 

Interior con- 
ta6l at the en- 
uance. 



fnterior con- 
taa at the 
exit. 



ff 



Lagerborn 3 45 44' 4 4 
Hellant 3 45 5 1| 4 3 



// 

\ 
59 



// 



9 54 22 
9 54 8 



Tocal esit. 



10 12 18 
10 12 22 



Mr. Hellant is efteemed a very good oblcrver. 
The difference between the meridians of Paris and 
Torneo, is computed to be 1^ 27^ 28 \ very nearly. 

At Abo, the capital of Finland, fituated in latitude^ 
60° 27', longitude caft of Paris j^ 19' 17^^ Mr. Ja- 
ftander obferved with a telefcopc of 20 feet -, 



// 



The interior contadl, at the entrance to be at 3 55 50 
Beginning of the exit, at ----- 9 46 59 
Total emerfion, at--- - - -104 42 

At Hernofand, a city in Sweden, in latitude 60® 38^ 
and longitude i^ 2^ 12^^ caft of the meridian ot Paris, 
Meffieurs Gifter and Strom obferved, with telefcopcs 
of 20 feet. 



// 



Mr. Gifter 

Mr. Strom 3 20 40 



h r ff 


h / // 


3 38 26 
3 38 35 


9 29 21 



// 



9 46 40. 
9 46 47 



At the obfervatory at Upfal, Meffieurs Stromcr, 
Metlander Mallet, and Bergman, made^ the following 
obfervations, with three telefcopes of 20 feet, and a 
rftQcftor of 1 8 inches. The difference of meridians 
between Upfal and Paris is i^ ^^ lo'^ 

^ Mr. 



C"5] 



// 



Mr. Mallet 3 20 45 

Mr. Stromcr 

Mr. Bergman 



h ^ // 


h / // 


3 37 56 
3 38 5 
3 37 43 


9 28 3 
9 28 7 
9 28 9 



if 



9 46 29 
9 46 13 
9 46 30 



At Lund in Scanie, Mr. ^chenmark obferved, 
widi a telcfcope of 2 1 feet, The interior contadt of 
the exit was 9*' 10^ 44^', doubtful, being cloudy^ 
total emerfion 9** 29' 14^^ This city is 43'' 50'^ ta 
the eaft of the meridian of Paris. 

According to the obefervations made at the obfer- 
vatory at Stockholm, by Mr. Klingenftierna and my-* 
felf; 



Mr. Klingenftierna - - - 
Mine - - - 3 21 



37 



// ih 



//[h 



// 



3 39 299 30 "9 48 8 
3 39 23I9 30 8|0 48 ^ 



The difference of meridians betweetf Paris and Stock-* 
horn is i^ 2^ 50'^ or 52^^ at moft. 

In thefc obfcrvations, I made ufc of an e)^cetfent 
telefcope, of 2 1 Swedifti feet, and Mr. Klingenftl«-na 
obferved with one of Mr. i>ollond's telefcopes, of 
I o feet, with an cye-glafs fitted to it, which niagni-^ 
fied the object more than 140 times. 

In comparing thefe obfcrvations together, you will 
perceive, that Aey do not agree fo near as Mras hotiecf 
lor ; and thofe which were made at Paris, agree but 
little better. I (hould be very ^ad to hear htf^ fb6 
Englifh obfervers have fucceeded,^ both at Londditi. 
and at St. Helena ; I therefore defire yo» wdutd p#tf^ 
cure for me thofe obfcrvations, which have been com- 
municated to the RoyaJ Society^ to whom you may 

prefcnt 
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prefent thefe from Sweden, if you think them de- 
Icrving your notice, which I hope you will. 

I have the honour to be, 

With the moft perfedt efteem, 

S I R, 

Your mofl: obedient 

humble fervant, 

Wargentin. 



XL. Obfervationes Wencris/ub Sole vjfisy ha-* 
bitte Parifiis, die 6' Junii 1761, in palatia 
Luxemburgi, quas Regime Societati Londi- 
nenfi, venerationis fute obfequium^ offert 
Hieronymus De la Lande, Acad. Reg. 
Scient. Parifinag Sociusy Regiufque Matbe- 
feos Profejfor. 

Read Nov. 19, T^TUbes in oriente perfiftentes ab hord 
>7 I- J^^ quarta ufque ad feptimam vifum 
Solis rapuerunt, earumque intervalla unicam obferva^ 
tionem permiferant, quas fequitur, cum fextante hexa* 
pedali fadtam. 

Temp* 



Temp, arppr 



i "?i 



h / 



// 



631 64. Limbus prascedens o ad filiros wrticolf^ 

6 3 1 43 Limbus prascedens $ ad filum horijsontalew 

6 31 494. Limbus praecedens ; ad verticale. 

6 32 424. Limbusl^ueTtttsaci bori2»irt^ 

Ek hfc obfervatioite cortcfaditur lonrittido Vtticfji j^ 

parallaxi liberaw 2^ 15^ ad occmtH cOtti Sc4i?p 

latitudo Veneris 9' 58^^ 

Deinde adhibui micrometrum cfbyefiivoillc^ ds db- 
pllci vitro ad 18 pedes focum extendentibus, quocum 
diftantias limbi utriufque Veneris ^ lunbo Solis reoM^ 
tiori dimenllia fbm repedtis- obfemdombus* 



Liflabuff Veneris aui&a£is# 
Limbusboreus. 

A. 

B. 

A. 

B. 

a 

A. 

A. 
Liad>us aufbaEsJ 
Limbus boreus. 
Lirabus auftralis. 



Temp, appr 


Diftlnti«; 


h f f/ 


/ >/ 


713 S5 


'28 11. 1 


7 18 55 


27 23,3 


7 2« 45 


28 32.1 


7 25 5 


27 3.9.8 


7 27 50 


28 42.0 


7 30 46 


: *7 49-5 


7 37 I 


,28 7-3 


7 38 ^2 


28 12.0 


7' 39 40 


28 15.6 


7 41 44 


29 19.0 


7 44 46 


29 24.1 


7 48 13, 


29 J3^3 
,28 46.6 


7 51 4^ 


7 53'35t 


29 i34 



VOX.LIL 



Ff 



Afpror 
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Appropinquante exitu, ut latitudo pun^li. Soils, Itr 
quo Venus limbum defereret, exadtius determmaretur, 
ad fextantem meum hexapedalem reverius fiuD, et^ 
fequentia obfervavi. 



// 



7 57 21 Limbus pracedens Soils ad verticale. 
7 57 34 Limbus praecedens Veneris ad verticale. 
7 S7 ST^:^ Limbus praeccdens Veneris ad horizontaicr- 

7 59 1 6 Limbus fequens Solis ad horizontale. 

Ex his differentia longitudinis 8' 21^', latitudo lo' 39"> 
- borA 7^; 57^ 46'^ 

8 I 37 Limbus prsBcedens Solis ad verticale«. 

8 I 437 Limbus Veneris prascedens ad horizontale; 
8 I 54J. Limbus fequens Veneris ad verticale. 
833 Limbus fequens Solis ad horizontale. 

Unde differentia longitudinum 8^ 36^^ latitudo 
10' 40^^ ad«'^i'5P^ 

h / // 

8 4 47^ Limbus praecedens Solis ad verticale. 

8 4 504. Limbus fequens Veneris ad horizontale. 

8 4 58^ Limbus praecedens Veneris ad verticale. 

8 6 54- Limbus fequens Solis ad horizontale. 

Itaquead %^ 4' 54'^ differentia longitudinum 8' 48^% 
latitudo Veneris 10^ 3 4'V 

8 13 I Limbus praecedens: Veneris ad horizontate. 
8 13 84. Lin;buspraBcedihs;Solisadvcrti(fale/ 

- * ^ 'I ' \' Limbus 



\ 
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// 



€ 13 i6 Limbus praeced^ns Veneris ad verticde; 
8 14 224. Limbus fequens Solis ad horizontale. 

Ex his ad 8** 13' 8'^, differentia longitudinum 9' ai^'^, 
latitude lo' 52^^'. 

His adjungere liceat^ in confirmatlonemj quatuor de- 
terminationes habitat prope Lutetiam cum micrometro 
ad tubum hexapedalem compoiito» ab HI. Abbate De 
la CaiUe. 



Temp. app. 


Lutct. 


Diff. longit. 


Latitude. 


7 49 
7 Si 

« 13 


40 

38 
3 


/ // . 

7 48.4 

8 3.3 

8 16.3 

9 20.2 


/ 

lo 44^ 

10 49t 
lo 53 

10 59;^ 



Omnes diftantis ac determinationes praxedentes ab 
efledu refraftionis et parallaxeos (10.2^^) immunes 
funt, non vero ab efFedai aberrationis. • r-^.* 

Tandem obfervadonibus aliquantulum fepofitis» ut 
vifus acies conquiefceret, ccclo fereno, tubo decem 
et o£to pedum cum oculari 24. pollicum, aperturi 
I pollicis, utroque planetS exade circumfcriptis, om- 
nibus apprime difpofitis atque faventibus, exadiiliaic 
contaftum obfervavi ad 8^ 28' 2 c'', aut 26" ad fuai- 
mum ; ultimum vero ad 8^ 46' 54'^ temp* Z!p^. 
feu vero. 

Qucxl ad primum contadum attinet, nullum du- 
bium mihi videtur^ auin ad 2'^ ubique obfervari poffit, 
lit cejebcfrrimus Hauey primus moauit ad fummam 

Ff 2 aftronomiae 



aftronomiSB utilitatem ; poftremus vero contafttfe ^^ 
mccMitudiiiev forte AifcifHet^ nifi lubis longi0imia ob« 
fervatus fueril. 

Ex duratione exkus. diametram Veneris colligere 
licet 57^^.8 diametram SoKs liceat fupponere 31' 33'% 
ut exadifiimis obfervationibus asflate prascedente com- 
pcrtus fum confentientibus (ut nuntiatum eft) celeber^ 
rimi aftronomorum nunc facile prindpis Bradleii ob^ 
lervationibus ; parallaxim Sotis io^^2 adhibeo, under 
corredis diftantiis fupri relatis, et cum diftantia Venem 
exeunds comparatis, decem modis conjundtionem Ve- 
neris fcratatus fum. 

Itaque, medio afliimpto, ftatuendum mihi videtur 
tempus app. conjundl, 5^ 52^ cum latitudine 9' 30^^ 
longitudinc nodiexiftente 8* 14^ 32' 20''; atque ita 
proxime nodum jam inveneramt coUatis obfervationi- 
bus Parifims cum motu nodi Veneris ab aiftione terras 
et Jovis oriundo^ quem 20^^*37 annuatim^ cakulo in- 
ftituto, determinavi: has autem determinationes a< 
Societatis Regis thefauro primitus driundas^ atquft 
ipfius tranfittts Veneris utilttates brevi ibtuyras <^jui<^m^ 
Societads quaii beae&ciiim> agnofcamus* 



XLL An 



1 



I ^ai 3 
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XLT. An Actmfit ^f fhei)(fervatiQns on the 
fomelranfii modi inund nearVwn&i Inia 
Letter from Mr. Benedict Ferncr, Profeffor 
if Aftrommj ifif Up^, and F. R. S. to ti$ 
j^n;. Thomas Birchi D.D. Secretary to tie^ 
Royal Society. TranJlatedfromtb^¥t&SLc\u. 

Reverend Sir, 

'^ '' J^ you my refpeds, on occaiion of 

die paflage of Venus over the fun's difk, on the bUtu 
yaftt tfaefirflrk n^ duty to give you-ibme account of 
what was done here upon this article^ and llie'o^^ 
is founded upon the intoreft I have, in being in^F^hed: 
how Venus was obfen/fd withyou* ^ - 

Meflieurs Maraldi) ,De la Lande, and De Lifle^ 
with Mr. Meffier,, cem^msd in tovm» at ^ Royal 
Obfervatory, in the palace of Luxembourg, and at 
the Hotel de Chmiyi: Mtflieurs Db la Gsille,. Lc^ 
Monnieiit De Fouoi^ aiuiixiy^lf> went out to G6ii<^ 
flans^ St Httbert, and to the Chateau de la IVfMtte,; 
where die King's j^ilc^phicad and optical chamber is.. 
It was id this laft place, wilich is fituated 14;'^ oF 
linK to die weftrof the Rdyill Ol^fervatory, that F 
made n^ ohfervdtions^ in ^sompa#f widi Monf; De 
Foochy. 

la Older ta tahe 4ke 4^lstoc<sWVemi8 from the 
Mmbs of the fon, for want, of 4 good^ micrometer, I 
ande oie of a cpiadram of^'feet, made by Lan« 
(bos } and 6^ ob&miig!tlw«j^'«fi^ Ihxi a good re- 

fleaing 
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flefUng teleicope of 28 inches focus and 5 inches 
aperture^ which magnified about 80. tiaxes: thcte- 
iefcope was made by Pere Noel. I will not enlarge 
upon the precautions I took for the benefit of myob- 
fervations, in order to afiume a vain pretention of 
having attained to the lafl; precifipn ^ it is fqfficient to 
affure you, I made them in the beft manner, that the 
circumftances would admit of. Having calculated 
and reduced. my obfervations to the Royal Obferva* 
tory at Paris, I found, that the weftern limb of Venus 
touched the weftern limb of the fun, or, that the lu-- 
ininous thread of the fiin was i>roke bj her^ 

- .. * / . ^^ . 

At - - - - - - 8* 28 29 Truetime9moni« 

Laft coDtad, at - .- 846)43.. 

Conjunction of o ^th $ 5.^2. 20: 

Southern latitude of - o 9 32 

Longitude oft? being 2* 14 3a ^3 

I (bmettmes meafured the diameter, of Venus with 
a W ' miprpm^r -, but * fiiidbg; &ere ' was ^t : iitde 
account to be made of it, I xlifconidnued the ufe of it. 

During the obfervation, I had recourfe to difierent 
cojourcd gkOfes i tp . wit^ a black gla&, fuch as i$ 
ma^P ^at ,glaiM>otif^9 -, ; ft.c0b>mohL fmoked . glafs, and 
a glafs of a l>l^e and ^Xf»n fldi^ed^iiialf xif which was 
flightly fmoked. In ufing the black dafs, the diik 
of ihe fun, and that of Venus^ were badly defined, 
and the fpots of the iitiq appeared but &intly. I faw 
a Jittle better with theicommui fixioked glafs, and 
i^yith the i^lf^finpke4 ^fo'it^.l^e gl^ : but whca 

I viewed 
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I Viewed the ftin With that part of thefe glafles, which 
was not fmoked^^ I-fdund the fua white, anyd a little 
bluifh, .the fmalleft fpots very diftindl, and the difks 
of the fun and Venus much better defined, than I 
could with the other glafles j but the edges of both 
limbs undulating^ particularly thofe of Venus. 

During the .whole time of my obferving with the 
tclefcope, and the blue and green glafles, 1 perceived^ 
a light round about Venus, which followed her like a 
leminous atmofphere, more or lefs lively, according.a?- 
the air was mcure or left clear ; itb extent altered in thp 
fame manner -, nor was it well terminated, throwing 
out, as it were, fome feeble rays on all fides. Whea 
1 looked dirough the fmoked part, I faw but badly ;. 
by the common fmoked glafs, yet worfe -, and by the 
black glafs, notiitalh 

TTie interior Amtadt of Venus with the fun's limb 
happened fooner than I expe(Sted, by judging of the. 
diftances of Venus from the limb ot the fun at dif- 
ferent times. As for the laft contaft, I ftiould not be 
ftirpiized, if there was a difference of lO'^ or 12^ be- 
tween two obfervers, who had inftruments and eyes 
df equal gocdheis, and made their observations by the. 
firmeclock ; fo diflicult a matter do 1 think it to deter- 
rfiihe the exad: moment. But for the firft, I ccr- 
tednly beTieve, -that the difference could fcarce amount 
to rtioreihan 2''^ under the fartie circumfl:ances» 

•^Hd^ev^i* the-fbllowing aire gteater differences foe 
the firfl: conta<5t^ dian were expcfted : 



// 



^M^<^^{:;^^il^l_ 



L'Abbc 
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f$ 



PercNocl - - - ji^contaaat 8 28 27 

Mr. Fouchy - - 1 2*^ continA at 8- 46 42r 

%/r T? ^ ?i^conta£lat 8! id 29 

Mr.Femer - - 1 2- coDtaff at 8 46 43 

Mi.delaLande - l*!"^^*'^ !? '! *° **' 

42* contact at 8 46 54 

Coniidering the quicknefs^ with which the lumi- 
nous thread of the fun's limb was brokeD» by the 
approach of Venus's. limb> 1 have fafficient ^undft« 
tion for fuppofing, that almoft all the difference her* 
tween thete pbiefvations^ for the firft qo^tadiy dq^nds 
folely upon the diffeiient goodaeis of the inftpimeots^' 
and particularly the meafuiinff the time. U {(oemtt 
to me, that Uie obfervations of the laft contact agim^ 
for the fame reasons that the. others d^er fromoae 
another. 

Being in company laft ni^ at fuppex with Mr^ de, 
la Lande *, I had the pleaibre of h^ng him da tbe 
EngliOi nation juffice, with reg^ to what the leanied 
world owe it; expreflii^ at; the fame tim^.a veq^i 
great defire of feeing England,, as fooaas pMce iijh 
eftablifhed between it and hi^o^ffa countiy^; lathe 
mean time, he prefents lus obferwatbns upon tb^- 
paiTage of Venus to the Royal Scxdety, as a teltimony 



Of the Royal Academy, of: SdesE^ 






^ 
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of his refpedl for that illuftrious mother of the fci- 
ences. 

I beg, Sir, you will be fo obliging as to (end me 
whatever obfervations are made in England upon this 
pafiage, under a cover, diredled to Monf. I>e la Lande, 
who, after copying them» will fend them to me, 
where I (hall direct him. 

I am juft upon quitting Paris, to go into Italy, 
after vifiting the provinces of France. You will oblige 
me very much. Sir, if you will pre;fent my moft 
humble re(pe(Sls to all the Gentlemen of the Royal 
Society, to whom I have the honour of being known ; 
and am, 



With the moft 


perfed confideration. 


- 




SIR, 






Your moft humble 


Paris, 
June 20, ; 


1761. 


and obedient fcrvant, 



P. S. I hope Monf. Baudouins pieces upon the 
fatellite of Venus is come to your hands. Not- 
withftanding all the care taken here, to difcover 
this fatellite upon the difk of the fun, on the 
6th paft, we could fee nothing of it. 



V0X.I.II. Gg XLII. 0^. 
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XLIL Obfervations on the fame Tranfit of 

Venus made at Conftantinople : By his 

Excellency James Porter, Efq^ his Moh- 

jejiys Ambaffador there i In a Letter to 

George Amyand, Efq\ 

Read Nov. 19, T Have not time to write to any of the 
'7^'- J[ ^^^^\ Society. Pray tell Mr. Bur- 
rcw, with my compliments. Father Boicowitz will 
be here only in September, or Odober, with the 
new Venetian ambaflador. 

The fim rifes at Stanbole, Conftantinople, the 6th 
June, 4^ 32^ 

Venus entered the fun much earlier, and is fup- 
pofed to have entered its difk above an hour and more, 
when feen at its rifing here. 

Venus, at emerging out of the fun's difk, touched 
the interior limb of the fun S. E. at lo** 15'. 

Emerged totally the point of contact, at its going 
•ut, at lo'* 32' ^o". 

Obferved with a Hadley's refleiftor 18 inches only, 
and a good pendulum, with feconds. 

Yours, 



XLIII. Jn 



i 
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XLIII. An Account of the Obfervatiom made 
on the fame Tranfit at Upfal in Sweden : 
In a Letter to Mr. Benjamin Wilfon, 
-F. R. S. from Mr. Thorbern Bergman, 
of Upfal. 

Ampliflimc atquc Cclebcrrimc Dominc, 
Read Nov. 19, y^^Uamvis adhuc nefciam, utrum mea 
'^ '* V^ cpiftola, menfc Majo fcripta, in tuas 
pervenerit manus, necne ; interim tamen jufbe mihi 
jam adfunt fcribendi rationes. Accepi nimirum, menfe 
Junio, tuum librum de eiedlricitate 4 Domino Ferner, 
uti tuum donum tranfmiiTum, pro quo gratias ago 
debeoque maximas. 

Voluptatc eum perlegi 5 optans velles, in nova cdi- 
tione, rccentiora tua tentaniiina, quae.Tranf. Philofoph. 
inferta funt^ addere ; adeo ut fimui haberi poflent tua 
experimenta, qus jam fparfa quserere neceilum eft. 

Ad Veneris tranfitum per difcum Solis, die 6 Junii^ 
rite obfervandum, aftronomi Upfaienfes, diebus ante- 
cedentibus, omni cura et Audio, cundta in obfervatorio, 
quae huic fini infervire pofTent, prsepararunt; omniaque^ 
favente cceio, di<fto die feliciter peradta funt. !>• Pro- 
fefTor Stromer tubo aftronomico viginti pedum introi« 
tum et exitum contemplatus eft ; Dominus Obfervator 
Mallet ufus eft catadioptrico ododecim digitor. Angl. 
inftrudo DoUondi micrometro oi^edivo, cujus diftan- 
tia focalis eft tri^nta ped. Angh ego vero teleicopium 
aftronomicum adhibui 21 ped. Suec. feu circ. 19 ped. 
Gallic, cujus vitrum ocuiare habet diftantiam focalem 

Gg 2 2.9 
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2.9 dig. Suec. Per vitrum rubrum tenue, ingreflum, 
egrefTum autem, per craflius vidi. Hac occafione phe&^ 
nomena nonnuUa minus expe£tata adparuerunt Im- 
primis, Vcnerem atmofphaera circumdatam obfcrvafle 
crediinus ; fequentibus nixi rationibus. Scilicet, ante 
completam immeriionem, feu adhuc quarta circiter 
parte diametri Veneris extra marginem Solis exiftente, 
tota Venus vifa eft ; nam pars extra prominens debili 
lumine erat cindta, uti Fig. i . monftrat. [Fide 
Ted?. VIII.] Hoc vero longe clarius fub emerfione 
Hotatum fuitj etenim, initio, partem extra Solis mar- 
ginem prominentem fimile lumen, fed' clarius cir- 
cumdedit, cujus tamen particula a (Fig. 2.) a Sole 
maxime diftans, eo magis fuit debilitata, quo magia 
evafit Venus; adeo ut tandem non nifi cornua (Fig. 3.) 
confpici poflent. Interim tamen, ufque dum centrum 
Veneris egrefliim erat, lumen hocce integrum vide- 
bam. Aliud praeterea phaenomenon adnotatum fbit ; 
quod forfan ex valida radiorum Solis refradtione, in 
tranfitu per atmofphaeram Veneris, explicari poteft. 
Circa contadum intcriorem, feu dum limbus Veneris^ 
a Solis interiorc fepararetur, hoc non momento evenit; 
fed haud aliter ac binae guttae aqueas, feparandae inter 
fe, Ugamentum formant, ita quoque e Venere ad mar- 
ginem Solis tuberculum nigrum extendebatur (Fig.4.)' 
Hoc vero ligamento tandem in nxcdio rumpcnte, mo- 
mento adparuit diftantia Itmbi proximi Veneris 4 mar- 
ine Solis asqoalis circiter. odtavab parti diametri Veneris^ 
Circa emerfionem eadem fere adparentia occurrcbat, 
quamvis non adeo diftindte, et in contadlu ultimo li- 
gamento quafi Soli cohasrcbat Venus (Fig 5.) 

Momenta" 
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Momenta, quae circa immerfioncm ct cmerfioncm 
adnotavi, quaeque i reliquorum obfervationibus parum 
diiFerunt, funt fequentia. 



Tempus aftronomicum verum die 5 

Hor. 

15 



Primum adpulfum ad SoHs mar- 

ginem oblervare impoflibile fuit, 

nee ullam marginis excavationem 

vidi ante ------ 

Cornua Solis baCy bac^ (Fig. 6.) 

tantummodo debili atoiofphsrae 

lumine a a feparata vidi - 
Contaftum interiorem, feu momen- 
tum quo cornua bac^ bac^ con 

fluebant aeftimavi - - - - 
Venus egrediens Solem interne tan-T 

gere, feu ejus marginem aperire > 

mihi vifa eft ----- J 
Contadtum vero exteriorem, feu ul- 

timum Veneris veftigium in mar 

gine Solis vidi - - - - - 

Gbfervatlones fub ipfo tranfitu ad orbitam determi- 
nandam fadlas jam praetereo, hoc tantum addens ; . 
Dbminum Mallet fat adcurate definivifle diametrum 
Veneris inter 57 et 58 fecunda. Praeterea in variis . 
intra, regnum locis rariffimum hocce fpedtaculum fc- 
liciter obfervatum eft, inrtprimis Stockholmis. 

I» Sueciy notum eft meteoron quoddam, lingua ver- ♦ 
nacula Kornbleck didtum, quod fulgurationem hordci' 
fignificat. Adparet nimirum vefpertino tempore, prae- 
cipue men£s Augufti, dumhordeum maturari incipit; 
unde denoqiinatio fumta eft. Conftftit autem hoc in 
2. fulgurationd 
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Min. 
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37 
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28 
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fulguradone quadatn tacita abique ullo infequente 
murmure vel tonitru^ coelo plerumque omnimodo 
fereno exiftente. Diu incertum fuit quid fint; sftate 
vero proxime prsterlapfa, didici, a fuigure tonante vix 
eile diftindta. 

Semper enim, dum ejufmodi fulgurationes hordei 
vifae fuerint) alicubi, juxta horizontem, nubeculam de- 
tcgere potui» ex qua oriebantur. Deinde ctiam com- 
peri, eoidem tempore tonafle, ad magnam diflantiam, in 
ea plaga ubi nubes efTet bbfervata. Itaque in eo tan- 
tum i communi fuigure difFerre videntur, quod ob 
diftantiam obmutefcant. Prsterea nuUus dubito, quin 
die fsepe fiant, quamvis fortiore iumine diipareant. 
Fieri quoque poteft, ut interdum nubes fulgurans, pau- 
lulum infra horizontem natans, nihilominus, per lumen 
reilexum, fulgurationes fupra eandem caufletur. 

Una vel altera vice pluviam vefperi cadentem adeo 
cledricam obfervavi, ut ad dus contaflum omnia fcin- 
tillarent^ terraque undis quau igneis obtegeretur ; abfque 
tamen omni tonitru. Idem interdum nive accidit. Eft 
prseterea aliud fulguris muti genus, quod fero autumno 
et hieme confpicitur, cujus ortus diflicilius explicatur ; 
faltem alio modo procreari videtur quam tonans; nam 
tonitrua hieme ignoramus. 

Hsec phenomena obfervavi, et dum caelum fere- 
num, et dum nubibus omnino erat tedium. Quantum 
vero adhuc ex propriis obfervationibus coUigere pof- 
fum, ultra nubium regionem elevata funt. Sed de hi$ 
alia occafione plura. Interea aiihi favere pergas. 
Permaneo 

Celeberrimi nominis tui 

cultor obfervatiflimus, 

4«e^8Ajiguftii76i. Toorbern Bergman. 
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XLIV. An Account of the Obfervations made 
upon the Iranfit of Venus over the Sun^ 
tth June 1 761, at Cajaneburg in Swe- 
den, by Monf. Planman : Communicated 
in a Letter from Mr. Peter Wargentin, 
Secretary to the Royal Academy of Sciences 
in Sweden, and F. R. S. to Mr. John 
Ellicott, F. R. S. Tranjlated from the 
French. 

Stockholm, OAober 30, 1761 
Read Nov. 26, J N a letter, of the 7th of Auguft, 
'^ '' JL which I wrote to you, I communi- 
nicated to you fotne obfervations on the late tranfit of 
Venus, made in Sweden, and, among thefe, that of 
Monf. Planman, made at Cajanebourg. Since that 
time, fome new obfervations have fhewn, that the 
difference of meridians between Stockholm and Ca- 
janebourg is only 38^ 40^^ to 45'^ that is, half a 
minute lefs than i prefumed then. This corredion 
has convinced Monf Planman, that, in his obferva- 
don on the interior contadt of the limbs of Venus 
and the fun, there has happened an error of a minute ; 
not through the fault of tne obferver, but that of his 
ailiftant, who counted the feconds at the clock : fo 
that, inftead of 10^ 8^ ^%", it ftiould be 10^ f ^%". 
I think it extremely probable, that this is the i9£t ; 
for, upon this corredtion, all the obfervations of Monf. 
Planman agree very well with each other, and with 
thofe of the other ailronomcrs. 

XLV. A 



[ 232 ] 

XLV. A fecond Letter to the Right Hon. 
* the Earl of Macclesfield, Prejident of the 
Royal Society^ concerning the Tranfa of 
Venus ofver the Sun^ on the 6th of June 
1761 ; by the Rev. Nathanael Blifs, M. A. 
Savilian Profejfor of Geometry in the Uni^ 
verfity £/" Oxford, and F. R. S. 

My Lord, 
Read Jan 7, / ■ iHE interior conjun<Jti6ns of the pla- 
'^/* Jl^ nets Mercury and Venus, that hap- 
pen near the ecliptic liaiits, have always engaged the 
attention of aftronomers, as they fumifh the beft 
>ineans of determining fome of the moft important 
elements in the theory of thofe Planets. The tranfits 
of the former iiav^e been often and carefully obferved 
by the mpft eminent aftronomers, ever fince the in* 
vention of the tdefcope 5 and, it may be prefumed» 
that the elements of Mercury^s thecM-y are eftabliftied 
^s accurately ^s can be expeifted. ' The opportunities 
of obiTeryirig Venu$ upon the fiin- i di(k occur fo feldom» 
that the aftronomers of theie days have rea£>n to think 
fhemfeives peculiarly hsLppy, in being eye-witJi^fles 
of fo rare a phaenottienon s more p^rtici^arly too, as the 
advantages refoltingfrorn the obfenrationsdf this traiffit, 
are, in all probatftlityi of the greateft motnent. The 
firft, and cfiily obfervatiph of this kind, was made bv 
our ingenious coohtry;i3terii the Rev, Mr. Jeremian 
Horrox, a young gentlemdli of very diftinguil^e4 
abilities, who, by his own obfervations> with in(bu<* 

ments 
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tnents confinu%e4 an4er hk own mfyoSdoa^ and 
£nUhcdi by his own jhands* was en^bfed tp corr^ 
the &> iQoch boafted tables of Lanfher^s, and to 
prediGt, with a degr^ of predfion unknown to thofe 
times, a phsoomenoni wiiich he bimftlf thou|;ht to 
be of zpeat confequence. He immediately vommn- 
AJcated this impoctaitt difcoveiy to his fne»d> ^nd 
companion in his aftrmomical ftudies^ Mr. WHUatn 
Crabtreq, sjid earneftjly ejihotXfd him to prepare fbr 
the obiervation. The ftate of the lieavens, on diat 
•duTp was AOt very favourable : however, both Nfr. 
Hcsrox^pdhis J&iend were hidar enoiufh to phfore 
kti Jthe iormer« dt a time when we lin^bs of the tdn 
aiod Venus were in the point of ^contaift, i\f, onufc 
24ih «f NfOKember J^39« O. S. And thefe two wi^ 
^eifirfl; ^uidionly pfii<biis,'.fhat ever ^w Vennsin tl^e 
iSao, beSoce the prefent yi^. 
, fy |bie JLudolphine /tables^ conftmfted fropfi ^e 
«l^aiS^tiohs of "Tjcho !3r^e, JCepler was enabled 
CofvofiduSt, in the year ^629, thatTenus wo^uld^pitls 
over the fun's diflc in the year .17(6 1 : and my worthy 
. ipsedepcflbc, that eminont aAronpnier and mathema- 
tician, .pr.Hallqr, in ^n^emoir pirt>lifliedin thei^hi- 
iofaphical TranUdioD^ N* 3^3. exhorted the aftio- 
nomera^^allocmnitksjto attend tP this ritt ctoio- 
AMOoi^ r«ridium,poQEttde diligent^j as h wonid %- 
(iii(h4baQ with Ote beft-meims of deteiMIilin^ tbe 
^afaUaxjod^diih^yse.of ibo Xuii* land,. confe^uendir. 
|he diiiifhfipns4>f the whole J&Iar^if^. . now4lr 
>tbe.methad(propofoi.t^hiqi> .wlU%epibl|B jiS'tbibtye 
Aiftdiffiaik.proUcp, muit.be left ,tO:6me to diicover, 
when the (^iecvations, rmadeiinjplftce^jH^i^eriy £91- 
>4iied, ^Gan^•be fOompxiHl with, thofe (nrae 'jppvh -^ 
VoL^m m in 
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in other famous obfervatories. The attention p«d to 
the opinion of an Engli(h aftronomer, by the moft 
renowned Princes, more particularly by hds late Ma- 
jefty, at the requdl of your Lordfhip, and the Rc^ 
Sooety^ will reflect the ^reateft honour upon their 
names, to the iateft pofterity. But as the tables^ 
which Dn Halley made ufe of, were very imperfed,. 
his own not being then conftruAed, and did not re- 
prefent the place of Venus on the fun with that ac- 
curacy, which the method, in this cafe, required : 
and as that eminent [^ofbpher committed a fmall 
miflake in his calculations, by placing the axis of 
Venus's path, and the axis of Uie equator, on the 
fame fide of die axis of the ecliptic ; a miflake which 
the mofl accurate calculate might eafily fall intot 
ftom thefe confideradons, I fay, the honour of de-^ 
termining the fun's true pataltax is, probably^ relcrved 
for the reign of his prefent Majeffy ; from whom, as* 
a patron of fqlence, and every ufeful art, we have 
the greateft resSon to mpmife ourfelves every poffiblc 
^ encouragement and afnftance. 

I have already had the honour of prefpnting to 
your Lordfhip, and the Royal Societjr^ an acconiiit of 
the obfervations of the contacts of the fun's and Ve- 
nus's limbs, made at Greenwich, and at vour Lord- 
ihip's own obfervatory. As the time wouid hot Ahui 
permit me to examine the obfervations made witfi 
the micrometer,, I could only feted a few partieoUuB,. 
relating to the diameters of^the fun and Vemis^ lis 
meafured by difierent obfervers. I have fincc had 
leifure to examine all the obfervations made upon Ae 
day of the tranfit, both at Shirbum cafUe, and at Ae 
iEloyal Obfervatory at Greenwich^ and ihall now b^ 

leave 
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let?e to lay before you, both the obienrations them- 
felves, and the federal refiilts deducible from them 
by calculadon. 

The method of determimi» the right alcenfion 
and declination of the center of Yeirab from that of 
die fun, was the fame which Dr. Bradley uied, in 
obierting a former tranfit of Mercury. The planet 
was made to run down the fixed vnrt of the mi- 
crometer, and the difference of the time of paflage 
was ot^ferved between it, and that part 0f the fun's 
limb, which was cut by diat wire ; and themoveaUe 
wire was brought to touch the fun*s lower limb. If 
the fiin's lower limb had been made to ttin down the 
fixed wire, and the moveable wire brought to the 
planet, and the difierence of the time of paffiim 
had been obferved between it apd dle^ (ilh'S cxtaSf^ 
quent limb, on the fupDofition^ that the wire was not 
exadiv parallel to the oiumal motion, it would have 
caufea a confiderable error in the difierenoe of right 
afcenfion, obferved at the diftance of the fun's femi- 
diameter. But the method we made ufe of requires 
Ibme calculation, to determine the pofition oC Venus 
on the fun's difku 
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prefent die fttn*9 diflc, in nvhich let E<^J)e^anAl4 
to the equator, and BD an hour-circle > let the 
pricked line F G reprefent the fixed wire of the mi- 
crometer^ HI the moveable wire, and KL the per- 
pendicular or horary wire* The difference of right 
afcenfion Hv, and of declination CH, will be de- 
termined in die following manner : S C> or CD, the 
iemidiameter of the fun is given, and CQ — DH 
r= CH, the difference of declination; and SC and 
CH being given, S H may be found ; and then the 
4)bfepFed difference of rigl^t, afcenfion S v bdo^ di- 

miBiflied 



dtflanoe of V«m»i wH'^ HU^ tfa? 4il^r9t¥«f) 9f ' 
r^JiC-aTcenfion. . . 
^ the doMicIs bfgae to :4iifisrfe» md ^ % M 

hours before wf 1»M^ at^ <«|i|«)rni»Hy J>f pbftrfwg St 
QftHnvicb> i (k^ll>:^.gl¥«r^ ,«il»f^yj>t<<¥)$ .thfre 
made by Mr^ Horoiby, «mII ia£rw)|rar^, nty qw« M 
GiKenmck But hene I wl»u}4 b^ }«iyp io ^i»ivi^ . 
t]Mt> dDK>D^U)ie.ouiiiltcrs.M6 ginm ip ^)a^ ojF « fii- 
xond, the obfervers do not prstej^d Vp. iii|i.'iD)tiginii|^. 
ei(afibitis,..(if9r.ihegr . djdrjiflt «ftiipttt ih#! time^ pf 
paflage nearer than a quarter of a fecond of tjtm-) but 
the ituaobers tne inch a$ K(vft ^odi |^e furivAg W- 
itt^tes jod idcoods cf tfmo into inv^, iMid; m« r^ 
vdntbns 4nd fiaeis <oF tbei&fe«i0C..tliit!«^ciQaiiflflf 
inttinainvtnatnd'ifteoiBdsii.j..: l!."/ •; ' . : 

The fun's horizontal diameter, as s(i9iati^)»f:tJFHf) 
nSeninKiu; mwi-^ii' gg'V ap^it^at x)f i^piu^i^y (e* 
ve^al xJbfeof6Bfy,s^f $ ine Adtonuig c^rvAtiqns weijie 
thflncliDrei^^uced^^l^' 'affnsmd^.'lflnp, /efiHdlapwl«r 9J^ 
ths.'iuai :3s;i^ 4V^^S> ^^ai&iJimt.of. Versus ^ ^. 

I. At ly^ 33' 50", apparent ti«c, ^ £hidM^>> 
tbeidentor iof .Vjenas ftoc^ed' ii)^ part of tj^ flip's 
limb, gout ibgiL'^ifigKd^iiiMc;. »si[ zi'^ va iitptipb )i>n^' 
die oofdi, j«iin^pcr.<KBibiof V<n!iu>' . tws ^r(;)l) W^ 
Aotfaen* crioirar lipib VithfiJEni jii a^';[;^ t tH$r#- 
fore, the center . pf die SaniipaeiidsA the .SffO^fr 9i< : 
Yimus miriehtjdbsnfiiOB^^ 36,^^.j ^d die Cfiftter of 
, VoDUjK 'Wf» ibatia «f £ait (^ d» £\m *a deqlit^tioj) 
^Ji^^.%. TJiieiBmet toju(i4infefkaotiy ip all ^ 
feilcMringjobfemtioDS. 



«. At 17^ ff 4.1'', die center of Venus preceM; 
^e fun^s limb ti^ 13'^ ; and the upper Ihhb of Veniis 
was north of the fun's lower limb 6' 19'^/ : fun'i 
center, therefore, before that of Venus m right $£cea^ 
Am, r^ 21'^ ; and the ceiiter of Venus was ibuth of ' 
the fun's center in declination 9' SSY^* 

J. At 1 7^ 40' 1^9 Venus before fun's limb 1 2^ 374.^^ 
was north of fun's lovirer limb 6^ 18.2^^ : thoe^ 
fiire, fun's center, before that of Venus in n^uf^ 
cenfion, 57^^2 ; and Venus fouth of fun's ;ceneer in; 
dcdinadon 9' 5/^3. - 
N. B. In thefe obfervadons, the fun's limb undu^^ 

latedi 
4* At 17^ 43^ 59^^ Venus before fun's limb 
f 2^ 47^^ I and was north of fun's lower limb 6^ 16^^.3 : 
thonore, fun's center before Venus ip lig^t aicecH 
£on 4/^; and Venus ibuth- of iiin'6- center in de^. 
dination 9^' 59^^2. 

5. At i/* 50' 31'', Venus before fun's limb ^ 
13^ 9{,^^ ; and was north of fun's lower limb 6^ it/'u^i 
therefore, Khn's center, before Veikus » is iingfat alben^ 
lion 22^^; and Venus fouflLof iiuift center in; do-: 
clinaddn ad^ 5^^7^ r ,/. . 

6. At 1^ 3^ 4I'^ Venus before ^ fun's iimb: 
13^48^^^; and wasnordi of fun's loweriimb 5^ 59^^25.. 
therefor^ the center of Venus was ; before mt £m'ai 
center in -right afcenfion £3^^2s and was foatb of" 
fun's center in dedinaticHi lo^ i6^^3. 

7* At 18"* 8' 54^, Venus before [fun's limib 

14 13^' ; and was ncMrth of fun's lower limb 5^ S3'^»8 • 

therefore, Venus before fun's center in right aicqi- 

fion ^9^^9 ; and was fouth of fun's oentcrin de- 

<£lination 10^ 2i^^7. 

Z. At 
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*. *;At t8»» 15^ s^f\ Venus before fun's Kmti' 
14^ 33 '^ 9 and was i^orth of fun's lower limb 5' 48" : 
therefore, Venus before fun's center in right afcen* 
fion 1' 1 3^^2 i and was fouth of fun's center 10' 27^^5 
. in declination. 

o. At iS*^ 28' 6^Jenus before fun's limb 15' g^f'i 
.md was north of fpn's lower limh 5^ 35^^4 * there- 
fore, Venus before fun's center in right aicenfion 
; 1' 57''*2 5 and was fouth of fun's center in declina- 
tion 10' 4o^'.i. 

ID. At 19^ 18^ 49^^, Venus before fun*s ITmb 
] 8' 54,^' J and was nordi of fun's lower limb 4' 45^'.5 : 
dierefore, Venus before fun's center in right afcen- 
fion 5^ 25^^3 1 and wiisibuth of fun's center 1 1^ 3o^^ 

!!• At 19** 22' 37^^ Venus beforiS fun's limb 
1 8^ 94.^^ ) and was north of fun's lower limb 4^ 44^^3 : 
tfiererore,^ Venus ))efore ion's center in righ^afcenfion) 
5' 29'^9; and was fouth of fun's center 11' ii^'-2. 

12. At 19*^ 2/ 5p^^, Venus befcN-e fims limb 
18^ 23^^^ ; and was north of fun's lower limb 4^ 4V^5 : 
therefore^ Venus before /ui^s center in right aicenfion: 
Sf 45''^ and was ibuth of fon's center 11' S^'^g. 

1.3. At ^9^ .29^ 2o'^ ^ Venus before fun's limb 
1 8^ 3.1^'^ J and was north of fun's lower limb 4^ 3 5'^2 : 
therefore, Venus before fun's center In right afcenfion 
5^ 59^^S f and was £>uth of fun's center in declina*!^ 
tion 11^ 4o''.a. 

14. At 19*^ 45^ 58^', Venps before fuhV.limb 
19^ 204.^' 5 and was ncath of fun's lower limb 4^ i g^ :: 
therefore, Venus before iun's center in rig^t aiceniioa 
y^ I^^5; and was fouth of fun's center 1 1^ S^^^'5^ 

15. At 19^ 4J9^ Venus before fun's limb 19' aS^^j. 
and was north of fim's lower limb 4^ 16^^.6 : there- 

fiare,, 



ibtt, Vttmi (xeiFori fiiti's cAfter bi tight Ulccl^fioii 
/ ii".i J *nd w«8 fouth of fetfs Whtw ii" J*'';*^. 

1 6^ At 2^ 12' I'', the eentet* of Vehud follWMd 
tHfe fuh's p ^e ce d iftg limb, cat b)r tii^ fitted «riK, 
if 58" ; and \nras north of fun's lower limb %* 54".*: 
theteford, Vichtts before fun's center in right ttfcefifioa 
S' 34'^i} and t^ fotttk of fan's tefAbt M 4edliMi- 
tion 12' a 1^.3. 

The following xjbfervttiMs were ttiAe by fltqrAAf, 
at.Greenwich, as foon as the fky becakne AvottrsMH 

I. At i^ 38' ai", appaffnt titae, it XinetHnch, 
the antfccedeht, t>r'fitfthihb«f Vehtfs, preceded ilat 
patt of llie fun*s jalDth ttit by Hhe txtd 1«ire :it{^ 4^ 
in litaotibn; kftd ifttt cttitar^V^nos'vKaftno^'Oflfce 
ibtithetin, or loiX^liinbiof thefun, 4^ 4'^^5 : tihetttfbre, 
the (jencer '6f Venus ^M^ceded '<he fbh's ^snier ini fklifi 
'^cenilon 16' I'?'^97 'Kiid'#te'fof(di^ithat eifi^eSin 
in dedinSitiCh It' 4!s".i. • •. \. 

^. At 19^ 4^' ^'^^ 'i^e £ihb of Vawfe before lUn's 




3. At i^ '44' 3'5", fiktfl^ iOf ^^^tftfttt heib^. M'i 
titnb 19' i -Ahd denfter fvHs "notfth of ftn\ lofMir'ftrib 
3' tf'-S ' 'i^h***^^. Vfe»ws %dfeit 'fim** 'ccMifcr 4n 
right afc^nfion 6(' 37''.!.; qnd was ib<(di««r iikT^VM. 

laff in <fetlinatio*A i^''^4J?"i : '■ 

4. m 3f9'' 53' 14", HftA df ^^tts bcSm Ws 
■titttb r9' iw^."} :ttiai««s'iiotth^'flitfs lower ^ttdlb 
5'^i'".3: Uttrefdrfc, VeHiis Wfore Afti% '<Jbrtter'v|n 

' ri]g;ht Vlfcchfibn.Jr' 's" i iindwas foitth rf ftlh's»nter 
*iidfecririatibniii"ytf".i2.'' . <• - f 

5. At 
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5. At 19^ 5^^ 26'^ limb of Venus before futfi 
limb 19' 3 74.'^; and was foutfrof futi's lower Ihiib 
3' 43" : thercftirc, Venus before fun's center in rig^t 
afcenfion 7' 28'^.6 ; and was foudi of fon's center in 
xleclination 12' 3^.5. ' ' 

The few obfervations, which were afterwards made 
"by Mr. Green, with Mr. Dollond's micrometer; irfc 
omitted ; for they difagree lb much with thenffelves» 
and alfo with the above, that there muft be fixile 
error in reading the numbers of (he nonius ; or, 
which is mOTe probable, in pladng the fnicromettf 
-ex^&Lf parallel to the equator, occafioned by the huny 
with which they were made. 

^ In order to detenninenioreexadlyilie tiita6of die 
ecliptic conjundion, with the latitude of Vehus ihen ; 
together with the time of the middle of thfe tiradlfi^ 
and the neareft approach of the centtrfr} tiid from 
thence the true place of her node ; I harder earefbUj 
computed the follpwing numbiers froai «he<*ryt' bd^ 
caufe, as Dr. Halley has obferved, in the f^ili^hical 
Tranfe^ons, N^ 386, « there is ilMr4^4n-una«iSid- 
" able, though fmall uncertainty ft^Pfpllkwcobfe^^^ 
*** yet greater than there can be in? the' ftifebfy,- e^)C- 
** cially now it is fb very near the trtith.^ I^tt^^ar 
numbers were computed from new^ tablesi not yet 
publifhed, correfted by thfe fhiall- eqtfhtidifc, deed* 
fioned by the influence of the moon and pllatfi^t Jtt- 
piter, and alio the nutation of the ekrth*8 axis. -^Thc 
fun's place was very well obferved'bt¥^ilkb 43aefklita^» 
both at Greenwich and Shirbtirn, > thfe ^ay of^ the 
tranfit-, which, aUowing 'for the differfehce of longi- 
tude of thc^e places, agreed to a furprkiirig eXai^efs/ 
within two feconds^ and did not differ more than five 

Vol. LII. I i fcconds 
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fulguratione quadatn tacita abfque ullo infequente 
murmure vel tonitru, coelo plerumque omnimodo 
fereno exiftente. Diu incertutn fuit quid (int^ aeflate 
vero proxime prsterlapfa, didici, a fulgure tonante vix 
efTe diftindta. 

Semper enitn, dum ejufmodi fulgurationes hordd 
vife fuerint, alicubi, juxta horizontcm, nubeculam dc- 
tegerc potui, ex qua oricbantur. Dcinde etiam com- 
peri, eoidem tempore tonafle, ad magnam diflantiam, in 
ea plaga ubi nubes efTet bbfervata. Itaque in eo tan- 
tum ^ communi fulgure difFerre videntur, quod ob 
diflantiam obmutefcant. Prsterea nullus dubito, quin 
die faspe fiant, quamvis fortiore lumine difpareant. 
Fieri quoque poteft, ut interdum nubes fulgurans, pau* 
lulum infra horizontem natans, nihilominus, per lumen 
reflexum, fulgurationes fupra eandem caufletur. 

Una vel altera vice pluviam vefperi cadentem adco 
eledtricam obfervavi, ut ad qus contadlum omnia fcin- 
tillarent J terraque undis quafi igneis obtegeretur j abfque 
tamen omni tonitru. Idem interdum nive accidit. Eft 
praeterea aliud fulguris muti genus, quod fero autumno 
et hieme confpicitur, cujus ortus difiicilius explicatur ; 
faltem alio modo procreari videtur quam tonans ; nam 
tonitrua hieme ignoramus. 

Haec phasnomena obfervavi, et dum ccelum fere- 
num, et dum nubibus omnino erat tedtum. Quantum 
vero adhuc ex propriis obfervationibus colligere poC- 
fum, ultra nubium regionem elevata funt. Sed de hb 
alia occafione plura. Interea mihi favere pergas. 
Permaneo 

Celeberrimi nominis tui 

cultor obfervatiilimus, 
;Dabam Upfalac, ^nv L n 

4ie ;ii Angufti 1761. 1 jQorbcm jBcrgman4 
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XLIV. An Account of the Obfervations made 
upon the Tranfit of Venus OFoer the Sun^ 
6th June 1761, at Cajaneburg in Swe- 
den ^ hy Monf Planman : Communicated 
in a Letter from Mr. Peter Wargentin, 
Secretary to the Royal Academy of Sciences 
in Sweden, and F. R. S. to Mr.^ John 
Ellicott, R R. S. Tranjlated from the 
French. 

Stockholm, OAober 30, 1761 
Read Not. 26, t N a letter, of the 7th of Auguft, 
'^ '' JL which I wrote to you, I communis 
nicated to you fome obfervations on the late tranfit of 
Venus, made in Sweden, and, among thefc, that of 
Monf. Planman, made at Cajanebourg. Since that 
time, fbme new obfervations have (hewn, that the 
difference of meridians between Stockholm and Ca- 
janebourg is only 38^ \o" to 45'^ that is, half a 
minute lefs than I prefumed then. This corredion 
has convinced Monf. Planman, that, in his obferva* 
tion on the interior contact of the limbs of Venus 
and the fun, there has happened an error of a minute ; 
not through the fault of the obferver, but that of his 
ailiftant, who counted the feconds at the clock : fo 
that, inftead of lo** 8' ^V^ it fliould be \o^ f 58^^ 
I think it extremely probable, that this is the faft 1 
for, upon this corredtion, all the obfervations of Monf. 
Planman agree very well with each other, and with 
tfaofe of the other aftronomers. 
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in other i^ous obfervatories. The attention p«d to 
the opinion of an Englifh aftronomer, by the moft 
renowned Princes, more particularly by his late Msl-- 
jefty, at the requdl of your Lordihip, and the Royal 
Society, will reflect the ereatefl honour upon their 
names, to the lateft pofterity. But as the tables^ 
which Dr» Halley made ufe of, were very ijtnperfed:,. 
his own not being then confb-uded, and did not rt- 
prefent the place of Venus on the fun with that ac- 
curacy, wmch the method, in this cafe, required: 
and as that eminent [^oibpher committed a fmall 
miftake in his calculations, by placing die axis of 
Venus's path, and the axis of the equator, on the 
fame iide of die axis of the ecliptic ; a miftake which 
the moft accurate calculator might eafily fall into t 
from thefe confideradons, I iay, the honour of de-^ 
tcrmining the fun's true pafaltax is, probably, relorved 
for the reign of his prefent M^effy ; from vfhom^ as* 
a patron of fcience, and every ufeiful art, we hate 
die greateft reafon to mpmife ourfelves every poffible 
^ encouragmiicnt and ainftance. 

I have already had the honour of prefenting to 
your Lordftxip, and the Royal Society^ an aecoriiiit of 
the obfervations of the contaAs of the funV and Ve- 
nus's limbs, made at Greenwich, and at your Lord- 
ihip's own obfervatory. As the time would tiot tfren 
permit me to examme the obfervadons made widi 
die micrometer^ I could only feled a few pardcQliuiB,. 
relating to the diameters of the fun and Yeniis^ Is 
meafured by different obfervers. I have fince had 
leifure to examine all the obfervations made upon dke 
day of the tranfit, both at Shirbum cafUe, and at die 
Royal Obfervatory at Greenwich^ and fi»B now b^ 

leave 
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letfc to lay before you, both the obienrations them- 
felves, and the federal refiilts deducible from them 
by calculatkm. 

The method of determiidnft the right alcenfion 
and declination <^ the center of VenoB from that of 
die fun, was the fame which Dr. Bradley uied, in 
ol^er^g a former tranfit of Mercury. The planet 
was made to run down the fixed 'wirb of the mi- 
crometer, and the difference of the time of paflage 
was ot^ferved between it, and that part <)f the fun's 
limb, which was cut by that wire ; ^and the moveable 
wire was brought to touch the fun's lower limb. If 
the fim's lower limb had been made to ilin down the 
fixed wire, and the moveable wire brought to the 
planet, and the difierence of the time of paffiim 
nad been obferved between it aiid the (hh'd conft^ 
quent limb, on the fuppofition) diat the wire was not 
exadlv parallel to the diumal motion, it would have 
caufea a confiderable error in the di^srence of right 
afcenfion, obferved at the diftance of the fun's iemi- 
diameter. But the method we made ufe of requires 
ibme.calculatbn, to determine die pofition oC Venus 
pfi the fun's difku 
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puted vilTble motion m longitude and latitude, by 
making the proper proportion, the vifible ecliptic 
conjunction will be found at 17*^ 40' 3^^ apparent 
time, at Shirburn, or at 17^ 44^ 4'^ apparent timc^ 
at Greenwich, when the vifible latitude was 9^ S7^*^ 
louth of the fun's center. At 17^ 56' 46'^ the par- 
allax in longitude (fuppofing, as above, the horizontal 
parallax of the fun to be 104.^'') will be 14^', to be 
added to the vifible longitude of Venus, to give her 
true longitude before the fun's center, and 2of^5 to 
be fubtra^d from the vifible latitude, to give the 
true latitude, as feen from the center of the earth. 
The true ecliptic conjondion, therefore, was at 
ij^ 36^ 25^^ apparent time, at Sirbum, or at 
17*^ 40^ ^6^ apparent time, at Greenwich, by making 
a proper pioportion from the computed true motion 
ot Venus from the fun; and the true latitude was 
tiien 9^ 34.5^^ fouth. 

2. Froni the mean of loth, nth, 12th, and 13th 
obfervations, at 19** ^4^ 9^' apparent time, at Shir- 
burn, th$ obferved right afcenfion was 5' 40'^, and 
the cfeferved declination was 1 1' 33*6'^ ; from whence 
the vifible longitude was 6' 52.2^^ and the vifible 
latitude 10^ 53 -S* fi^™ the fun's center ; and the vi- 
iible ecliptic conjundlion was at 17** 40^ 23'^ at Shir- 
burn, or at J7^ 44^ 24^ apparent time, at Green- 
wich, with 9' 54.9^' of vifible latitude fouth. The 
parallax of longitude was 13.2^^ to be added to the 
vifible longitude; and the parallax of latitude 18. i^^ 
to be fubtrafled from the vifible latitude, to give the 
true latitude. The true ecliptic conjundtion was, 
Acreforc, at ly^ j6^ 31^', at Shirburn, or at 
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iy*» 40' 32'' apparent time, at Greenwich ) the true 
latitude being then 9^ 3l'^6 fouth. 

3. From the mean of the 14th and 15th obfervat 
tions^ at 19^ 47^ 29 ^ the ob£rrved right alceniion 
was f 6^^3, and the obferved declination 1 1' Sl'^^^^ 
from whence the vifible longitude was 8' 20^^.5, and 
the vifible latitude was 1 1^ 8'^ from the iun's ceiitor» . 
and the vifible ecliptic conjundUon was at 17^ 41' 30^ > 
or at 17** 45' 31'^, apparent time, at Greenv^h^ 
with vifible latitude 9^ sf*'^ footh. The parallax 
of longitude was iz".^y to be added ; and. the paraU 
lax of latitude I7'^^4> to be fubtra^ed, to gwe the 
true longitude and latitude. The true ecliptic con<^ 
junction was, therefore, at 17^ 37^ 42 '^ at Shir burn, 
or at 17^ 41^ 43^^, apparent tim^e, at Greenwich; the 
true latitude being then 9' 33^''-9 fouth. 

4. At the kiternal cootaA, at Shirburii^ at 
20*" 15^ lo^^ if the motion hi declination) anfwering 
to 3^ of tioie, be added to the declination observed 
at the 1 6th obtervation, the declination of the center 
of Venus from the fun's center will be \%' 24^^.4 1 
from whence the viable longitude was 10^ \%' J>^ 
and the vifible latitude 1 1^ 23^^ from the fun's center jt 
and the vifible ecliptic conjundion was at 17^^ 40^ 57 \ 
at Shirbum, or at 17^ 44^ 58 ^ apparent time, at 
Greenwich, with 9^ 56^^2 of vifible latitude foutb« 
The parallax of longitude, to be added, was 1 1^^6 \, 
and the parallax of latitude I6^^5, to be fubtra^d, to 
give the true longitude and latitude. The true ecliptic 
corijunftion was, therefore, at 17^ 37' 13^', at Shir* 
burn) or at 17'' 41^ i^\ apparent time, at Green« 
wich \ the trae latitude being 9^ 33^^x fouth. 

5, The 
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5. The id obfcrvation made at Greenwich being 
dubious, if the mean of the ifl:, 3d» 4tb/and 5th» 
be taken at 19^^ 48' 39'', apparent time, at Green- 
wich, the obferved right afcenfion was 6' 52".4^ and 
the obferved declination 1 1' 5a''.4 ; from whence 
the viiible longitude was 8^ 6'^I, and the viable la- 
titude 11' 4^^.31 from the fons center. The vifible 
ecliptic eonjunftion was, therefore, 17^ 46^ 17^', ap- 
parent time, at Greenwich, with (/ SS^'^S of vifible 
fouth latitude. The parallax of longitude, to be 
added. Was *l2^^^; and the parallax of latitude, to 
be fubtradfced, r7".3, to give the true longitude and 
htitude from the fun's center. The true ecliptic con- 
jundbion, therefore, was' at ij^ \z' 28^^ apparent 
time, at Greenwich ; when the true latitude was 

I liave omitted the computation of the longitude, 
latitude, and of the vifible and true conjundion from 
the internal contadl, at Greenwich, and the difference 
of declination, as given in my lafl letter ; becaufe 
there muft have been ibme miftake in reading the 
numbers of the micrmneter, or in fetting them, or 
the times, down : for they differ too much from all 
the above, which correfpond fo well with each other^ 
(though made at difierent places, and with different 
inftruments) and give the true btitude, at the ecliptic' 
€6njun£tien, about ^' lefs, that we cannot fafely de* 
pend upon them. 

If, therefore, we fuppofe the vifible ecliptic con- 
Jundlion to have happened at 17*" 45^ 3'^ apparent 
time, at Greenwich, being the mean of the five fore- 
going dedudions, where the greateft difference is no 
more than 2^ 1 ^' of time, or 8^^ of vifible longitude, 

with 
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Widi ^' 56'^/3 of ^Wc fouth ktitade, from the farfs 
ccnterV where the greateft ditference is notnbredbtn 
2^^7 in latitude, we cannot much err from the truth: 
and aifo, from the mean of the fame deduAion$> the 
true ecliptic conjundtioo, as feen ^^om.Mhe ;eas!th's 
httktVy will be at ij^ 41' 17'^ wttK.9' J^J-^^t of 
letith ladtude. The middle 'of the. tranuti.was» tbecet 
ht^f at 1 7^ 2c/ 5^^ ; and die neareft ipproadi ofjthe 
€cirt«rs 9' 2b^\S. The latitude then was t>' a0!^^6 
foiiith; but the longitude of Venus being augmented 
% die aberration of light 3'^7, equivalent jtQ.f^^^itf 
time^ by which the true ecliptic coi^im^oft; was 
accelerated, the .true eqhaftM coi^uiidion wur at 
17*' 42' 13'^ The errcMT in ladtude» catifed fcyr.tbe 
aberration of light, was i^^4, by which it was di- 
minifhed ; the equated latitude, ihstdkkc^ was 

The equation 6f time Was Aai *i^ 5^ , to be fub- 
traded from the apparent time, to ^ve the mean ; 
confequently^ the true equated ecliptic cof^undion, 
as feen from the eartl/s center, was at 17"* 40^ 21^', 
mean time, at Greenwich. The true place of the 
fun, correded by bbfervation,. . was, at that time^ 
a« 15° 36' 12'^; and, confequently, the helkx:entric 
place of Venus was 8» 15^ 36' 1 2'^ with the geo- 
centric latitude 9' 34'^5. Now, in this cafe, the 
geocentric latitude 1$ to the heliocentric latitude, as 
the difbnce^ of Venus from the fun is to the diftance 
of Venus from the earth ; and therefore^ the planet's 
latitude, as feen from the fun, was 3' 48^'.^^. If. we 
Ibppofe-the inclination of the orbit of %V^u9;Co bei 
3« 23' 2o^^ as determined by Dr. Haliey and M. Caf- 
lini, the diftance of Venus from the node wilt be 

Vot.LH. Kk 1^4^20'^ 
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i^j|>ao^^^ canfcijuMitly, iteitoictplftCc 2^ i^"* 3*' pf' 
itt ^ dof (of theittanm; Tlie d&& of ftofra^n j$ 
not tikra into tbefb caknlatbos ; beomfe^ at H>e ^1^ 
GbleFirfltions^ wlien its efieft would haYe been ^eatei^ 
k atnooMed onhr to a very fixian part of a fecond. 

Thde, 9^y'liord> xSffc the Gondufiditt^ which I 
hwt been «bfeta deduce, from the olDfervations madit 
at your 8Jordfli^'$ own otifervatory, and at the Reyal 
Obfetvatorf at Greenwidu They are as fstidiEilly 
fddttd, as tlicy vfen feropuloufly calculated 1 and tt 
di^*|nftt <wim thft q>piiDbation of your Xoid&lpA 
Md <tf iiiiedRioyaa Sbci^, i.ihsdi diink;aiyielf ^uWt 
demly rcrwairdo^ ^ idtoiLdbour lof a. kui^ |Miid{&» 
ibrntdknAtioiu ^ ^ 

With the gi»teft fc^w^ 
JdjfLord^ 

Your Lprdl|hlp*s^ 

and the Royal Society>» 

. WMldl 4)blfg€d^. 

and moft fS)edient, 

huniblc ftrvant^ 

©•t* 15, i^ii Natfeanael Blifrr 

XLVLO^ 



-^ ^*'- O femtkmes al&ctei»K J^, ** ^ 
tWerentia temporaria reipedirPSmfiOTCim o ^4 i% 

FaAt cft^^iitvado cufniquadnoite dseram |)edum 
^nl (Knudio, conftrudo d D. Georgio Adams 1 ct 
eatt lx)Mk)gk>i»ii^-adto 1 EX Etiicoc.' > 

Die 5* Junii ver&batur 5ol in nieripl * * >> ^ 
; diano fecundum ittkadines tiorrcT- >}f ^ti|. 55 , h 

pdndcntes, iui - - - • - -J 
Debuerat vqiiM ieoiaduiti epheme^) 1 v; q 

fidasp.DclaCaiUc ad - .. .|" ^ . f 

pie t6* iecttodum aldtodines ^rrif-I T ,' 

pondcsitea, erat Sol in imridlano ad] ^ v S^ P 
Depiieral ejfe fecundiim m^ xft, ^^ 

meridas^ ad * - - -^ - - -3 ^^ 

His elemends f)oterant corrigi tempora obferva- 
tionis; coofiiltiQt tamein t$i£ifil eft incorre^ re&i- 
quere; ut quilibet poflit ilia corngere tis elema^» 
qiUB ipfi ^ca^ra vidoanbr. Sunt l^tpr Xf^^g^^ 
^opm deiiiceos notabimus, qua^ dabat hosdlogiiiiA^ i^l 

Coepta eu omnis obierv^do tangrate limbo fuperiore 
Solis filum horizontale mierometn> limbo verd doctero 
ulitiii verdcalc« Xempoca vcnenai 4Qi^ i(ietiuittf » 
iiidt ammUus ipfius limbi dexteri ad jnnoi T&i:iCi<i^> 
v«tlknWfi^iaionad]ii^»n^e« . i./ih 



I 25!» ] 

Haec Veneris tempora font fortafle uno fecoad^ 
jufto longiora: tretdebat enith faepe pavimentum ob« 
fervatorii. Ego ver6 nunquam adnotavi temptts, nifi 
omnino fecuru6 de appulfu ; iemper tamen antequain 
limbus Veneris per oppQ^t^miUi partem apparer^. 

Duplex oblervatio afti^rifmo notata^ Ifaita eft irmato 
oculo daplid -fimol vitro, altero camilco, fuligjiiiqib 
altero. Prima fa£ta eft nudo oculo > caeterarum partim 
vitro rubro, partim vkidi. : 



Observatio.i*. 

... A 

Sol ad utrumque fUum 4 
VeAus ad yerticale - 
Vepus ad horizontale 
Sol adr hori^ni^lc^ - 
Sol ad vertifcale J - 
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5S 3f 



OtstftY^no s*.^ 



: 1 

I ..It 



Sol ad utninique filum 5 '40. 54. 
4« 54 
4» 5* 
4iy> 



56 7 Venus ad verticale 
57. 19 Venus ad hadzohtale 
58 7 ^I id horiz9nuIe - 
58 iyiSoi ad verti^le 



Sol ad utrumque filum 5 
Venus, ad verticale - 
Vcniis ad horjZ9ntale 
Sol ad horlzohfiale - 
ifei^l idvcip^cate - ' - ' 

J^)^94 Mtnunque fUui^. 

Veous ad vemcale *» 

*■ VehW ad fiorizontate 

Sol ad vertid^c ^^ -' 



46 



5 

6 

9' 22 



54 Vcn 



So\ ad utrumqire filani 
us ad verticale — 
Venus ad ^r^giiijale 
Sol ad horizopt^ife . - 
S oX ad veftTcale - - 



91 

az 

.24 



40 
33 

.47. 



7P 



^1 ad horizontale • 



.TT.-f.' 



'<•. 



#t +7 



48*44 

49 S4 

II 
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Sol ad utrumque fUuipn 6 
Venus ad verticale \ - 
VenuJs ad horj^odcalft!. 



Sd ad verticale •• 



;{ 

\4 

4&|86I ad horizbntaK-^ i'qt 3i-'C^ 

• 8*i- 'J 

a4,atrumqve ^wm, |^,;4P 
Venus ad \(erdcale. - *2'^S 
Ventis id hoi^oiitafe .<'«!' 'jS 
'^ * MHonioBtalf- .-t'ciftS ^ 

ad verticale - - 26' 44 
Obs£&* 



59 Soli 
59 V, 
jVen 



ObsbrvaYio 9\ 

';a:-'v.'/- -VIA* 

Sol ad utrumqae filum 6 33 5^ 

Vchus ad vcnic^Ie - 34 35 

Venue ad hori^antak • 35 46 

tSo) ad hprizontale - 36 49 

Sol ad utnimqu^ filutn 44 
Venus ad verticale - , 44 
Vjcnusis^ Kod^oxwil^; . 4* 
Sol ad horizonfaue j ^4 7 
Sol ad verticale '•,..- ^ 48 
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Sol ad utruiiique filum 
Venus ad verticale 
Venus ad hcxrizontaJe 
Sol ad horizontale 
57 Sol ad verticale 

24 So] ad utrumque filum 
57 Venus ad verticale - 

3 Venus ad Jujnzonulc 
1 3 Sol ad horizontale 
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Solad vtrunfique iOom ^ 
Ve^ui'ad verticale ^ 
Veiius ad horizontale 



53 
34 
36 



37 

4* 

S4 



ia». 



'Sol i4; u trumque filiifafc^ ^ it 
Vtiiui ad vert ictle 1' * t¥4 
dfdHuad boTOtyiUlr*Ss!'*3: 
Sdl^ K^rlxoiu^c ,- ,15 
lifol M vcrticate * - 16 



Sol ad utrumque filum 
Venus ad venicalc - 
Venus ad horizontale 
Sol ad horizontale - 
Sol ad verticale - - 



■4 



Obsirvatio 14*. 



'ii 



47 

»4 
3» 

56 



Sol ad venicale 



I iU^ .if'^ni*:? 



utramqtie filum 
advei-tkale - 
ad horizontale 
hod^ont^e *' 
yeniealc - * 

atiiimiqii^ mdb/ ; 

verticale - ' - 

iS»- 

iS 45 Sol ad utrumque Blum 

19 J Venus ad veriicaJe - 

20 14 Venus ad horizontale 

21 33 So! ad horizontale 

22 5 3JS0] ad verticale - 



4{Sol ad 
Venn* 
^enus 

.'r 
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XLVII. ExtraSf froHi a 'P4per of Monf.Dt 
la Lande, af the Rsyal Academy ofSciencet 
dt Pirii, to Mr, Gael Morris, of the franfit 
^Veous^ m the 6li$ Jifiie 1761, ihfirifd 
at Tobolik in Sibenia, by M. C^appe. 

R-iF*. »j. tjND of the ecUpfc oH »• ' ' 
''*'• H, thcfim, ad Jane 1761, >i8 u 4 

^ -:- - - > - r - - -J 

Internal conta^ j>f Venus With the fiih's 7 ^ 

limbatbgrefi. 5thju$e - - *i^ 

Internal coould -at the ^g?ds, :6th June o 49 ao;^ 

External codtt(^ at the eg^ c- - - 17 394. 

Thefe obfer^bdaT fr(»e fak<n with a itfne&pf t»- 
lefoope of 10 fk^ fydt ^taH length; with ait'ej^ 
glafs of 3 inraes focus. 

The leaft di^QC ipf 0^e foutbocn limb of Veaiv 
item tibe tiewm fiiD^.cl die wn; was m^ured ^r a 
tniaooMtivftiedfoaiolctt^tcile&bpe^ and found lb 
be s= 6' a", and tte fenV diaofctcr was r= 3^1' 37";. 
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XLVXQ. Oifervath £9ft^(i£us Vmim cum 
Sole, babita Lugduni 6ata?orufn, die 6* 

, Junii 4761. a Joanne Lulpft, in eadent 
Academ. Aftrmotru Matb^^ $f PMofo^h* 
Profeffore. GunK/uinicated ky Juhdi* lAsx- 
toft, M. D, Secretary. 

tf»A 11^ 4. .^mUM dill ^xpcs^aftis tlt^e jnpoto de- 

anni iqpf)cej)tnqwkrat, vtimtobfutiflknttmryiqQqris tnm^ 
itum, Mcumtiofi ^l(}(fl<^ IW9 fQCitiidiuO .<^l«is !ft4a<» 
res Venerea%ieHaUcii> "(iu* ptism iijfiiinJiifo iolarcii 
Abbatis De la C«lJk, £h}l^:Ver6 yi(^Ein;Hi$ i .me aMft 
duos ifcrme amK)6H^je^«mi:J«gMatvi KwUloii^^itfB 
finceto ai^nomo ft^sfineiv. 4^4i» «bi^n»QW», ;iqds 
si fine mpiifis Mdctu/€SQm.(Vironil:tQ9ntf|ntif«uB .imrir 
gilavi dii^e^di horokgioruin* iQv'^iM $^fervat<kium 
noftrotn ^ inflp^<^vu>n*':co9»c me per ^ep^tas ob«« 
fervaUQiies^ :ut rvoeaiHflr* ditom^KMdoiitittin. f^(^(w^ 
nuiQ Solis de novo.exibain^i tek^pii ;iiMddiooaw>. 
^ Siilbno, artifice Londioenfi* jiMalio 1fi(Uiii} iit in to 
tam momentofa omnem circttin^pedioil^m adhiberem, 
ne forte e fuo pofitu, qaem per fl)i<^ot centenas ob* 
iervationes ante plures anoDS d«tarmi|iawraiQ> tem- 
poris tradlu eflet' deturbatiim. Pc^qitao) occtiflinittS 
eram fadus, omnia rede ^ie habcfe.(jOtf9 difi.'qiitoto 
tranfitus SoUs per medium telefco^vi. filum vix 4. uoius 
minuti fecundi differret ^ tempore, per iat numerofaa 
obfervationes param admodum a fe iavicem, quoad 
ipfum momentum tran&us, difientientes, definito)$ 
poftquam quartus et quiotns Junii, fine Aube fiiifient 
' . elapfi. 
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clapli, vefpcrtino Jempore diei quinti circa hpratn 
decimam caeluni'Leidenfe aindique et undique \cgi^ 
batur, ita ut fpes teta rarum hocce phaenotn^non .ob* 
fervandi multum deminucretur. 

Die fcxto obfervatoriiuh confcendens hora 3 30' 
(in quo ^raeccdenfi. die dbos quadrantcs; telefcopium 
Newtonianuin 7 p6dum,.'Ub Hearnio tonftruOum, 
machinam paralla£Ucatn Caflinianam^ cui ippiicftvcram 
telefcopium 2 pedum, tubum dioptricum 8 pedum^ 
in cujus focopofituth erat fikfe redculuiiv|.5 graduum; 
difpofueram) CGelam nubHMis vetatmii/lleprehehde- 
b^. Veram circa hoiiam 4 i o^ pef ex^ium :na^ 
bium interftitium xx^nfpktvt mihi Jiicebat Solem, Ve^ 
sieremque in i^os fade,' mftar maculas nigricantis^ fie 
fttis irregularis %ors&s it«ut margines (procul diibio 
db refHiakHii» ^^Slffitudines) quodaiAihodo dentotte 
wpp^cnPtn^v ^^(klmA per unicum temporis 

xnidiituni |Aiieiioinfetibli ^hocce > prsebebat fefe confpi- 
dendum, neqiit quadcanton, more CI. De Tlfle^ ne>- 
que telefcopium Newtonianum, (cui adplicueram 
^[regiom lliidfotiie^^ Bradteiamitti, ab Hearnio, 
juvante Siflbno^ ftaM^ licuit, ut 

ferum Vcntttifi'fibundetc^^^^ ^ 

Saspe deiii Veoerem cofflpexi per aliquot fecunda, 
ad fummum per imam aut fefqui-minutum : quater 
vel quinquiea per nubes tenuifTimas, abfque vitro co« 
lorato^ aut fuino inquinatio; turn mihi turn Sociis ap^ 
pirttitutC(Xi(>M'laciak)riciii(^ quae latitudinem ha« 
here vidtbatur {.-vet: faltem :^ diametri Veneres: at« 
tamen per vitra; colorata, cum fulgentior quodammodo 
videbatur Sol, nihil prcH-fus hujus. coronas fefe mon«* 
flVabat; ita utdubius'haeream, an^iion hocce phseno* 
menod £idlad» optics, totum fit tribueadutn. 

Tandem 
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Tandem hora 8 26' 50'^ tempore vero, obfervavi 
contadtum ihteriorem, fed per nubcs tenuiores, ita ut 
vitrum fumo inquinatum, irao vitra coerulea et viridia, 
(quae ex praefcripto Ch De Tlfle ad manus erant, 
puriflima) feponere debuerim : aft duobus fere mi- 
mitis antequam conta<ftus exterior celebraretur, denfis 
pubibus tegebatur Solis fades ; quas cum traniierant^ 
nulla amplius Veneris apparebant veftigia, fed cxadlc 
circularis et nulla foveola deturpatus erat Solis limbus. 
Confpexi autem conta<ftum interiorem per telefcoptum 
Newtonianum ita difpofitum, ut nonagefies circiter 
diametrran objedtorum augerct. 

Id ver6 prorfus mirura exiftitj Veneris circumfe- 
rentiam etiam in conta£tu interior!, (cum Sol, ad al« 
titudinem infigniorem evexftus, a refradionum vicifli-' 
tudinibus magis erat liberatus) quodamoKxlo ierra^ 
tam apparuiiie : quod ipfum in cau& eft, quod pauci^. 
aliquot fecundis, tribus fcilicet vel qaatuor> ferios 
contingere potuerit hicce cpnta(3;us« r^ 
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XLIX. Tl^e Cafe of a Patient ^ "who voided a 
large Stone through the Perinaum from the 
Urethra. Communicated to the Royal So^ 
ciety by Mr. Jofeph Warner, Surgeon^ of 
Guy's Hofpjtaly to whom this Memoir was 
addrejfed^ for that Purpofey by Dr. Frewen, 
of Rye in Suflex. 

Read Nov. 19, T TEnry Taught, of Haftings in Suflex, 
'^ *' Xrl ^g^d feventy-fix, a ftrong haU 
man, and naturally of a good conftitution, was never 
fubjeft to any nephritic or gravelly complaints for al- 
moft feventy years ; but enjoyed, for the moft part, 
a good fhare of health, (though he had been expofed, 
t|ie greateft part of his life-time, as a mariner, to the 
irregularities and inclemencies of that element, to 
which his occupation engaged him) till about fix or 
fcven years ago, when he had fome gravelly com- 
plaints, and uneafinefs in making water ; which in- 
creafed upon him progreflively j and, for the laft two 
years, he had fo much pain in fitting, that he was 
obliged to ufe a perforated chair, made for that pur- 
pofc. But, for fome months part, his increafed pain 
would not permit him to fit at all, even at his meals> 
which he ufed to take either (landing or lying. When 
he firft came to be in this painful fituation, there ap- 
peared a prominence on the right fide of the peri- 
naeum, towards the hinder part of the fcrotum ; 
which, increafing by degrees, felt hard and fuperfi- 
cial for fome time ^ and the parts all about it grew {6 
-' "'^ "\\ extremely 
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extremely fore, aijd tender, that, at length, on the 
24th of September laft, upon his getting out of bed, 
a laceration thereof happened ; and the ftone, here- 
with (hewn to this learned Society, was voided, falling 
down upon the floor. 

Five days after this happened, I went to fee the 
patient, in order to get a perfeft knowledge of the 
tircumftances of the fadl ; the particulars of which I 
then communicated to my worthy friend Mr- Warner, 
furgcon, of Guy's hofpital in London; who returned 

• fne a fatisfadtory account, from his own obfervations, 
\ of the manner by which a ftone is contained in the 

* urethra, &c. which I (hall take the liberty of infert- 
ing, after fubmitting to the fuperior judgment of this 
Society, a Ihort account of what I apprehended to be 
the original procefs of nature, in the production of 
foch a phenomenon. 

Dr. Boerhaave hath obferved, from experiment,' 
that if a quantity of recent urine be fet, to digeft in st 
tall glafs, with a heat no greater than that of a healthy 
man's body, for the fpace of three or four days, it 
will continually grow more and more red, foetid, ca- 
daverous, and alkaline, throwing off a ftony matter 
to the fides of the veflel. From whence we learn, 
that calculous matter, by too long a detention of this 
excrementitious fluid in the bladder, may be eafily 
generated; and a fmall portion thereof,, in its diC- 
charge from thence with the urine, may happen to 
be obftrufted in the paflfage of the urethra, fo as to 
be incapable of getting cither forward or backward, 
and thereby become the bafis of a ftone ; which, in- . 
creafing by the urinous fuppfies, mdy be accumulated ' 
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to as great a bulk, as the part cont^ning^ it -will ad«: 
mit of. 

Now, " the urethra, in cafes of this kind," ac- 
cording to the obfervation of my learned friend, 
** becomes a cyft, which cyft acquires a great degree 
" of hardnefe, and remains compact and whole, till 
" an inflammation is produced by its incapacity of 
** admitting any farther diftcnfionj which inflam- 
" mation is foon after communicated to the integu- 
** mcnts, by which means they become painful^ 
" tender,, and are eafily lacerated/' And this de- 
fcription feems to correfpond exadly with what hath 
happened in the cafe of this old man. 

Ever fincc the ftone came away, this patient hath 
difcharged no urine but by the wound j. which, when 
I laft faw him, was fo much contraded, as to be no 
bigger than to admit into it a fmall finger, and tha 
parts were grown callous about it. I would have re- 
commended him to proper care on tliat occafion ; but 
be would by no means hearken to me ; feeming to be 
very happy in being freed from the cruel burden of 
the ftone ; and not regarding, I fbppofe, at liis time 
of life, whether he could be helped in the difchargc 
of his urine any other way. 

Hatton-Garden, London^ Nov. 12^ 1761^ 
S I am dcfired by Dr* Frewen, in a letter to mc> 
bearing date the 7th inftant, to add whatever I. 
fhall think expedient to his memoir, I have, in con- 
fequence of this requeft, taken the liberty of ob- 
ferving, from a former letter of Dr. Frewen to me,, 
bearing date the 17th of Odober laft, that when this 
ftrprizbgly large calculus, was firft voided, which was 

oa 
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on the 24th of September 1761, it weighed fix ounces 
and two drachms 5 that on the 29th of the fame month 
it weighed fix ounces, wanting one drachm and fifteen 
grains. On the nth of Odober following, it weighed 
fix ounces, wanting three drachms and one fcruple. 
On the 17th of the fame month, it weighed fix ounces^^. 
wanting three drachms and half. 

Give me leave to add farther to this paper, by ob- 
ferving, that, about March laft, I produced two very. 
remarkable calculi to the Royal Society, for their in- 
fpedtion J when they did me the honour to defire a 
written account of the cafe of the perfon, in whofc^ 
urethra they were lodged. The whole of what I 
think worth troubling the Society with, upon this, 
occafion, is, that they had been for many years lodged 
in the urethra of one Robert BoUey, a young m^n^ 
aged about twenty-two, and that they had produced 
no great inconvenience, or pain, till of late, when the? 
integuments began to inflame; which inflammation^ 
commenced not long before he was put under my. 
care. The confequence of this change in the parts. 
was extreme torture, a fevere fymptomatic fever, 
great wafting-away of the whole body, and almoft a 
continual and involuntary difcharge of fmall quanti-' 
ties of urine^ 

The miferable objedl I have been juft novv defcrib- 
ing, was recommended to my afliftance, by my in- 
genious friend and acquaintance Dr. WoUafton, of 
Bury in SuflTolk, in whofe neighbourhood this patient, 
lived, and from whence be was conveyed to London^ 
in a waggon. 

The parts were then arrived to fo great a degree of 
diflention^ inflammation^ and tendernefs^ that^ upont 

the 
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the journey, they burft, and there was difcharged thro' 
an opening made in the perinseum (that is, the fpace 
betwixt the anus and fcrotum) one of thefc ftoncs ; 
the other ftone remained firmly fixed^ in the urethra, 
which I eafily removed, having firft cut away as much 
of the difeafed integuments of the acceleratores urinaB 
muicles, and diftended urethra, as I judged neceflary 
to be removed for this purpofe. After the removal 
of thefe parts, I brought together the lips of the 
wound, and kept them fo, by means of that future 
which furgeons call the twifted future, till the parts 
were united, which was efFedted in about a fortnight. 
Before the future was applied, I introduced a dudtile 
inftrument, of a convenient fize, through the penis 
into the bladder, by which means, the paflage was 
kept equally diflended. 

This operation fb efFeftually anfwered my expedta- 
tion, as totally to remove the incontinence of urine, as 
well as every other fymptom that had attended the 
complaint; and the patient was, in a fhort time, re* 
ftored to his ufual healthy flate and corpulency. 

N. B. In the two inftances I have juft now re- 
lated, as well as in the cafe of Thomas Bingham, 
whofe hiftory I communicated to this Society, on the 
13th- of December 1759, (vide Philofophical Tranf- 
aSions for the year 1760.) I muft obferve, that thefe 
patients, according to the beft information I could 
get, were never attacked with a fuppreffion of urine, 
or a regular fit of the ftone ; for which reafons, I 
conclude, that the formation of thefe calculi did ori- 
jginally commence in the urethra itfelf, and that the 
ftream of urine> in its courfe from the bladder through' 
5 the 
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the penis, had gradually formed thofe grooves, or 
channels, Co apparent on the furfaces of ihefe com- 
padl and hard bodies, over which they occafionally 
were voided 3 by this means, a pafTage for the urine 
alwavs remained open and unobftrudted. [ Fii^e 
rabAX. & X.] 

Plate IX. reprefents the fize, fliape, and appear- 
ance, of the ftone, in different attitudes, with 
the grooves on its fuperior furface, that was 
voided through a laceration of the perinsum, ag 
has been above defcribed, in the cafe of Henry 
Taught, of Haftings in Suflex. 

Plate X. reprefents the two ftones that were lodged 
in the perinaeum of Robert Bolley, a young man 
of twenty-two years of age, as has been already 
mentioned, with their polifhed furfaces. 

A and B, where they came in contadt with each 
other. 

In the fame plate, are thefe two ftones joined to- 
gether, with their feveral eminences and depref- 
lions, and as they lay in contact with each other 
in the perioseum. 
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I#f An Account of the Cafe of a Bojj who bad 
the Malleus of each Ear^ and one of the In-^ 
€uss^ dropt out. Communicated by the Rev. 
Philip Morant, M. A. ReElor of St. Mary's 
in Colcheften 

Read Nov. 19, A Young lad, at Manningtree in Ef- 
'^ '• XjL ^^^> " ^^^^^ about three or four 
weeks of a putrid, malignant, inflammatory fever, 
attended with a violent fcarlet eruption on the fkin, 
and fwelling and forenefs, and ftufFage of the nofe, 
had the malleus of each ear, and one of the incus's, 
dropt out. Whether or no any of the reft came 
away unobferved, my friend cannot tell; but thefc 
were all he faw. Nor can he fay, whether the 
membrane was deftroyed, and difcharged with the 
bones, or only fo relaxed, as to give room for the 
bones to come without it j not having feen the bones, 
till after they were cleaned. But the confequence is, 
his having almoft abfolutely loft his hearing ; I fay 
almoft^ becaufe, though he is quite deaf as to all com- 
mon voices and founds, yet fome violent and fudden 
noifes feem to affedt him. But the organ of both 
cars feems to be fb much deftroyed, as to make it 
highly improbable, that he (hould ever recover his 
hearing again. In all other refpe&s, he is very well, 
and at prefent in good health. The coming away 
of thofe bones feems the eflfedl of an abfcefs, which 
affedlcd the contents of the tympanum." 

Another friend obfervcs, that " his diforder has 
been a malignant or ulcerous fore throat, as }^t judges 

from 
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fixim the fcarlet eraption ; and the paiTage from the 
back of the fauces into the ear having lain open cx- 
pofed to its malign influence, an abfcefs has been 
formed in the tympanum, which has been deftroyed ; 
otherwife the bones could not come out at the odicr 
car." 

He had learned to read before this unhappy acci- 
dent, and the people about him write down what 
they want to make him underftand ; at leafl at pre- 
fent, till they have found out a readier method. 



LI. Obfervations concerning the Body of his 
lateMajefiy^ Odlober 26, 17^0, by Frank 
Nicholls, M. D. F. R. S. Phyfician to his 
late Majefiy. 

To the Right Honourabk George Earl ^Macclesfield, 
Prefident of the Ryal Society^ 

My Lord, 
Read Nov, 26, f '■ tHE inclofed papers have been laid 

*7 '' j[ before the Lord Chamberlain, for 

his Majefty*s infpeiftion ; and his Majefty's anfwer 
was. That he faw no rcafbn, why they may not be 
made public. 

The burfting the ventricle of the heart is a cafe 
entirely unknown in phyfical writers; and muft de- 
pend on many circumftances, which rarely coincide. 

I have ufed my beft endeavours, to give a clear 
and fatisfadory account of this very extraordinary 
affair ; and 1 hope I have fucceeded : but, if any 
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thing abflrufe fhould appear, I truft^ it will be tttii- 
buted rather to the nature of the cafe, than to an^ 
want of confideraticn or refpcd for your Lordfliip^ or 
the Society, in. 

My Lord, 

Your Lord (Iiip's 
moft obedient, 

and moft humble fervant, 

OSober 20, 1761* 

Fran. Nicholls... 

To the Right Honourable the Earl of Macclesfield,. 
Prefident of the Royal Soeie'y. 

My Lord, 

THE circumftances attending the death of thcr 
late King being fuch, as are not (I apprehend) 
to be met with in any of the records of phyfical cafes, 
and fuch, as, from the nature of the parts concerned, 
are not eafily to be accounted for ; I prefume it will 
be agreeable to your Lordfhip, to the Society in 
which you prefide, and to the learned world in ge- 
neral, if I lay before your Lordfhip, and the Society^ 
a minute detail of what occurred on that remarkable 
and melancholy occafion ; with fuch explanations, as 
arife from the circumftances of the cafe. 

According to the report of vhe pages then in wait- 
ing, about feven in the morning,. Saturday, Odo- 
ber 25th, a noife was fomewhcre heard, as if a large 
billet had tumbled down y and, upou enquiry, bis 

Majiefty 
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Majefty was found fallen on the ground^ ipeechlefs 
^tnd motionlefSj with a flight contufed wound on his 
right temple. He appeared to have juft come from 
his neceflary-ftool, and as if going to open his efcri- 
toir. Mr. Andrews (at that time furgeon to the 
iioufhold) attempted to take away fomc blood ; but 
in vain, as no figns of fenfe, or motion, were ob- 
ferved, from the time of his fall. 
, The next day, (Sunday, Odlober the '26th) by 
order of the Lord Chamberlain, I attended, with 
the two fegeant-furgeons, who were diredtcd to open 
^nd embalm die Rc^al Body. 

On opening the abdomen, all the parts therein 
contained were found in a natural and healthy flate, 
except that fome hydatides (or watery bladders) were 
found between the fubftahce of each kidney, and its 
internal coat. Thefe hydatides might, in time, have 
proved fatal, either by comprefSng and deflTO)ring 
the kidnies, fo as to bring on an incurable fupprefiion 
of urine ; or, by difcharging a lymph into mc cavity 
of the abdomen, might have formed a dropfy, not to 
be removed by any medicines : but, in me prefent 
cafe, thefe hydatides were of no confequence^ as none 
of them exceeded the bulk of a common walnut. 

On opening the head, the brain was found in a 
healthy ftate, no-wa)^ (o^ded with blood, either in 
its proper vcflcls, or in the contiguous finufes of the 
dura mater. 

Upon opening the cheft, the lungs were in a ni-» 
tural ftate, free from every appearance of inflamma- 
tion, or tubercle : but upon examining the heart, its 
pericardium was found diftended^ wim a quantity of 
coagulated blood, nearly fufficient to fill a pint cup ; 
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and, upon renaoving this blood, a round orifice ap-^ 
j)eared in the middle of the upper fide of the rignt 
ventricle of the heart, large enough to admit the ex* 
tremity of the little finger. Through this orifice, all 
the blood brought to the right ventricle had been dif- 
charged into the cavity of the pericardium ; and, by 
that extravafated blood, confined between the heart 
and pericardium, the whole heart was very foon nc- 
ceflTariJy fo comprefled, as to prevent any blood con- 
tained in the veins from being forced into the auricles ;. 
which, therefore, with the ventricles, were found ab- 
folutely void of blood, either in a fluid or coagulated 
ftate. 

As, therefore, no blood could be tranfmittcd 
through the heart, from the inftant that the extrava- 
fation was completed, fo the heart could deliver none 
to the brain > and, in confequence, all the animal 
and vital motions, as they depend on the circulation 
of the blood through the brain, muft neceffarily have 
been flopped, from the fame inftant ; and his Majefty 
muft, therefore, have dropped down, and died in- 
ftantaneouily : And as the heart is infenfible of acute 
and circumfcribed pain, his death muft have been at- 
tended with as little of that diftrefs, which ufually ac- 
companies the feparation of the foul and body, as was 
poflliblc, under any circumftances whatfoever. 

The above-mentioned appearances (as they ftiewed 
the immediate caufe of his Majefty 's death) were 
thought fufficient to form the report to his prefcnt 
Majefty, and his Council. But as the very eminent 
and amiable character of his late Majefty muft make 
the nature of his death the objedt of every one's atten- 
tion and inquiry s and as the cafe was exceedingly 
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Angular and extraordinary in itfelf ; and as the heart 
muft have been merely paflive, and, confequently, 
there muft have been fome other concurrent circum- 
ftances neceflary to produce fuch an effedt j I judgcdj 
at the time, when the report was drawn, that a more, 
minute and exadt detail would not only be expedted 
by the world, but would be highly proper, as our in- 
quiry furniflied fufficient matter. 

Two queftions naturally arife upon the face of our 
report; viz. by what means the right fide of the 
heart became fo charged with blood, as to be under 
a neceffity of burfting ? and how it could happen, 
that, as the ventricle (when under great diftenfionsj 
generally makes one continued cavity with the auricle, 
and is much thicker and ftronger than the auricle, 
the blood fhould, neverthelefs, force its way, by 
burflfing the ventricle, rather than the auricle, feem- 
ingly in contradiction to the known property of fluids, 
to force their way, where the rcfiftance is leaft ? 

Upon examining the parts, we found the two great 
arteries, (the aorta and pulmonary artery, as far as 
they are contained within the pcricardhim) and the 
right ventricle of the heart ff retched beyond their na- 
tural ftatej and, in the trunk of the aorta, Sve found 
a tranfverfe fiflTure on its inner fide, about an inch and 
half long, through which fome blood had recently 
paffed, under its external coat, and formed an elevated 
echymofis. This appearance (hewed the true ftatc of 
an incipient aneurifm of the aorta ; and confirmed 
the doi^rin?, which I had the honour to illiiftrate, 
by an experiment, to the fatisfaftion of the Society, 
in the Year 1728; [See the Philofophical TranA 
adions, N° 402.] viz.. that the external coat of the 

artery 
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artery may (and does) often controul an impetus of 
the blood, capable of burfting the internal (or liga- 
mentous, coat ; although this laft is by much the 
thickeft, and, fecmingly, the ftrongeft. 

In regard to this diftention of the aorta; as his 
Majefty had, for fome years, complained of frequent 
diftrefles and finkings about the region of the heart ; 
and as his pulfe was, of late years, obferved to fall 
very much upon bleeding; it is not doubted, but 
that this diftenfion of the aorta had been of long 
ftanding, at lead to fome degree ; and, as the pul- 
monary artery was thereby neceflarily comprefled, 
and a refiftance, greater than natural, thereby oppofed 
to the blood's difcharge out of tlie right ventricle, it 
is reafonable to conclude, that a diftenfion and con- 
fequent weaknefs of the pulmonary artery and right 
ventricle, to fome degree, were nearly coeval with 
that of the aorta. But that the aorta had fufFered a 
more extraordinary and violent diftenfion, immedi- 
ately antecedent to the burfting of the ventricle, is evi- 
dent, from the recent fifture of the aorta, and the 
confequeut extravafation of blood between its coats. 
Now, as this increafed and violent diftenfion of the 
aorta muft have been attended with a proportionate 
prefiiure upon die pulmonary artery, and, confe- 
quently, an increafed oppofition to the paflTage of the 
blood out of the right ventricle; fo that diftenfion of 
the aorta muft be confidered, as the immediate caufe 
of the right ventricle's being furchargcd with bloody 
and confequently of its burfting. 

The immediate caufe of this diftenfion of the aorta, 
as likewife of its being determined to that particolar 
time, are naturally explicable, from his Majefty's 
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having been at the ncccflary-ftool ; as the office theil 
required cannot be executed, but by fuch a preflure 
on all the contents of the lower belly, and, confe- 
qucntly, on the great dcfcending artery, as muft, of 
neceflity, fubjedl the trunk of the aorta, and all its 
upper branches, to a furcharge with blood continually 
increafing, in proportion as the preflure may happea 
to be continued longer, or exerted with greater vio- 
lence, in confequence of a coftive habit, or any other 
refiftancc. 

As to the fecond queftion ; viz. how it could 
happen, that the blood fliould force its way rather 
through the fide of the ventricle than of the auricle ?; 
fince it is well known, that when the ventricle is fully 
diftended with fluids, they will eafily pafs back into 
the auricle ; fo that under fuch a diftenfion, as the 
ventricle muft have fuftered, before it burft, it fliould 
feem to have made one continued cavity with the 
auricle ; of which cavity, the auricle, being by much, 
the weakeft part, muft have been the moft liable to 
a rupture. This certainly is the circumftance, in 
which the very great Angularity of the cafe before us 
confifts; and many difficulties oflfer' againft any ob- 
vious explanation. 

Two circumftances, however, feem ta tlirow fome 
light on this obfcure and difficult queflion. The firft 
confifts in the texture, connexions, and capacity, of 
the pericardium ; tha fecond, in the order^ in which, 
the feveral furchacges muft have arifen. 

The pericardium is a ftrong tendinous membrane, 
inelaftic in every direction, containing the two auricles, 
the two ventricles, and the two great arteries, as in a 
purfe : it is fixed to its contents at the back of the 

twa 
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two auricles, where, by its connexion, it furrounds 
the two vena3 czvx : hence, pafling along the arch 
formed by the aorta, it dciccnds to the pulmonary 
artery, and continues round the orifices of the pul- 
monary veins, firmly attached to thefe feveral parts 
in its paflage. By thefe connexions, thefe parts are 
ail fixed in their feveral ftations, incapable of fepa- 
rating from each other, or fhifting their fituations, 
however they may happen to be comprcfTed. The 
pericardium is generally faid to ferve as a defence to 
the heart ; but that defence feems to confift chiefly, 
in preventing the right auricle from being ftretched 
by the dcpreflions (or coipplanations) of the dia- 
phragm, in hunger and infpiration, and, by its bear- 
ing fomly againft the fides of the auricles, to fupport 
and ftrengthen them againft too great diftenfions : 
for the cavity of the pericardium feems to be but little 
more, than commenfurate to the bulk of its contents, 
when one half of them are filled, and the other half 
empty. This will appear, upon endeavouring to fill 
the heart, with its auricles, and its two great arteries, 
with wax, at the fitme time, while it is inclofed in 
the pericardium } in which experinient, one or other 
of thefe cavities will be found to have been fo com- 
prefied by the pericardium, as to have refufed a free 
admittance to the wax, and will, therefore, be found 
proportionally empty. 

The inelaftic texture, connexions, and capacity, of 
the pericardium, being thus ftated, let us now con- 
iider the order, in which the feveral diftenfions muft 
have arifen, in the two great arteries and cavities of 
the heart, with the necefifary efifeds of thofe diften- 
fions 
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£ons on di^ pericardiumj and the ptfts which it con^- 
tains. 

The firft diftenfion (and this a great and vioknt 
one) muft have arifen in ithe aorta ; and the confe<- 
quent pFeflure<on the pulmonary artery (by the aorta 
K> diilended) muft liave been fufficient (eidier by de- 
grees or at once) to ftop the blood's difcharge out of 
flic right ventricle and pulmonary artery, and to di- 
ftend both thofe cavities greatly beyond their natural 
ftate of repletion. So that, under diefe circumftances, 
the two great arteries, and the right ventricle, muft 
have been under an extraordinary and continued di- 
ftenfion (and, coniequently^ an increafe of bulk) at 
the fame time ; whereas, in ihe natural ftatc of the 
body, thefe three cavities are alternately dilated and 
contradcd, and the right ventricle is alw^s propor- 
tionally diminiffied in bulk, as the pulmonary artery 
is increafed, and vice verfS. So that, with rdJDcdl to 
thefe three great cavities, (fuppofing tiiat their feveral 
xliftenfions had been no greater than natural) the pe- 
ricardium muft have been obliged to contain one third 
more in proportion, than its capacity was formed to 
receive. During this time, the^blood being ftopped in 
its paffage through the lungs, and its afflux to the left 
auricle and ventricle being thereby fufpended, the left 
auricle and ventricle muft have remained in a con- 
tra&ed ftate ; in confequence of which, the right ven- 
tricle had ample fpace in the pericardium, to admi^ 
that degree of diftenfion, which was previoufly requi- 
fite for its burfting. But theright auricle (being fixed 
to its ftation by its connexions with the left auricle 
and the pericardi^im, and being firmly comprefled 

Vol. LII. Nn againft 
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againff the pericardium, by the aorta, the pulmonary 
artery^ and the right ventricle, all which appear ta 
have been, at this time, greatly diftended beyond their 
natural bulk) muft have been thereby deprived of the 
Ipace in the pericardium, neceflary to admit of its 
being diftended; and the whole furcharge and di- 
ftenfion muft, by the preflure of the pericardium on 
the auricle, neceflarily have been confined to the right 
ventricle, till it burft. 

Had thefe furcharges arifen in any other order,, 
their efFedts muft have been greatly different: as for 
inflance, if the furcharge in the right veatricle had 
arifen from any other preffure, than from a diften- 
fion of the aorta, the extraordinary bulk of tha 
^ aorta, and its preffure againft the pulthonary artery, 
i¥ould not have exifted, and the right auricle, not 
being then compreffed againft the pericardium, would 
have been at liberty to diftend, till the blood had 
made its way through its fides. 

In confirmation of this power, here attributed to- 
the pericardium, of ftrengthening and fupporting its 
contained parts, let it be obfervcd, that, in the cafe 
under confideration, the place of the fiffurc in the 
aorta is precifely where the preffure of the pericardium 

: 18 kept off from the aorta, to a confiderable degree,. 

;S by the fituation of the right auricle and the pulmonary. 

-^v artery. ^ 

My Lord, in order to give a clear and diftindt idea 

{\- of this very extraordinary cafe, I have here annexed 

?'ba4- prints 5 IFide Tab. XL Gf XIL] the firft of 
ivhictt ihews the heart, as it appears when all its 
cavities krid blood-vcffels are filled with wax ; the 
•ther is the feme |H:int, .having the orifice in the right 

" ventricle^ 
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ventricle, and the extravafation covering the fiflurc in 
die aorta, exaftly marked, as they appeared to. 

My Lord, 

Your Lordfliip's 
mod obedient 

and moft humble fervant, 

Frank Nicholls. 



LII. Of the Irregularities in the planetary 
Motions^ caufed by the mutual AttraEiion 
of the Planets : In a Letter to Charles 
Morton, M. D. Secretary to the Royd 
Society^ by Charles Walmefley, F. R. S. 
and Member of the Royal Academy of Set-- 
ences at Berlin, and of the Injlittae at Bo- 
logna, 

SIR, 

Kead Dec. lo, T^Inding that the influence, which the 
*^ '' X/ primary planets have upon one an- 
other, to dlflurb mutually their motions, had been 
but little confidered, I thought it a fubjeft worthy of 
examination. The force of the fun, to difturb the 
moon's motion, flows from the general principle of 
gravitation^ and has been fully afcertained, both by 
theory and obfervation> and it fallows^ from the 

N n 2 fame 
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fiime principle^ that all the planets muft ad upoa 
one another, proportionally to the quantities of mat^ 
ter contained in their bulk, and inverfe ratio of tha 
Squares of their mutual diftances ; but as the quan- 
tity of matter contained in each of them, is but imalL 
when compared to that of the fun, fo their actions 
upon one another, is not fo (enfible as that of the fun< 
upon the moon. Aftronomers generally contented^ 
themfelves with folely confidering thofe inequalities o£ 
the planetary motions, that arife from the ellipticaL 
figure of their orbits ; but as they have been enabled^, 
of late years, by the pcrfedtion of their inftruments, 
to make obfervations with much more accuracy thaa< 
before, they have difcovered other variations, whick 
they have not, indeed, been able yet to. fettle, but 
which fcem to be owing to no other caufe, but thc: 
mutual attraction of thofe celeftial bodies. Ih order,, 
therefore, to affift the aftronomers in diftinguiftiing 
and fixing thefe variations, I fhall endeavour to cal- 
culate their quantity, from the general law of gravita- 
tion, and reduce the refult into tables, that may be 
confulted, whenever obfervations are madfe. 

I oflfer to you, at prcfent, the firft part of fuch a. 
theory, in which I have chiefly confidered the efFeds^ 
. produced by the actions of the earth and Venus upon 
each other* But the fime propofitions wiH likewife 
givej by proper fubftitutions,. the efFedls of the other 
planets upon thefe two^ or of thefe two upon the 
others. To obviate, in part, the difficulty of fuch 
intricate calculations, I have fuppofed the orbits of thc 
earth and Venus tabe originally circular, and to fufFer 
no other alteration, but what is occafibned by theic 
mutual attraction^ and the attraction: of the other 

planets^ 
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planets. Where the forces of two planets are con- 
fiderable, with refpedt to each other, as in the cafe of 
Jupiter and Saturn, it may be neceflary, in fuch com- 
putations, to have regard tp the excentricity of theur 
orbits ; and this may be referved for a fubjedt of fu- 
ture fcrutiny. But the fuppofing the orbits of the 
earth and Venus to be circular^ may, in the prefent 
cafe, be admitted, without difficulty, as the forces of 
thefe two planets are fb fmall, and the excentricity of 
thek orbits not confiderable. On thefe grounds, 
therefore, I have computed the variations, which are 
the efFedls of the earth'* adtion ; firft, the variation of 
Venus's diftancefrom the fun. 5 fecondly,. diat of its 
place in the ecliptic; thirdly, the retrograde mo- 
tion of Venus^s nodes > and, fourthly, the variation 
of inclination of its orbit to the plane of the ecliptic. 

The fimilar irregularities in the motion of the 
earth, occafioned by its gravitation to Venus, are here 
likewife computed : but it is to be obferved,. that the 
abfohite quantity of thefe irregularities is not here 
given, it being impoflible, at prefent, to do it j be- 
caufe the abfolute force of Venus is not known to us. 
I have, therefore, ftated that planet's force by fup- 
pofition, and have, accordingly, computed the efFeS^ 
k muft produce; with the view, that the afhrono-- 
mers may compare their obfervations with, the mo- 
tions fo calculated,, amis from thence, dTfcover how 
nrmch the real force differs from that which has been 
fuppofed. But the exadt determination of the force of 
Venus muft be obtained, by obfervations made on the 
fun's place, at fuch times, when the cfFcift. o£ |he 
other planets is cither null or known, 

Th<> 
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The influence of Venus upon the earth being thns 

computed, that of the other planets upon the fame, 

inay likewife, hereafter, be confidered : by which 

^neans, the different equations, that are to enter into 

the fettling of the fun's apparent place, will be deter- 

«nined.; the change of the pofition of the plane of tlic 

-earth's orbit will alfo be known ; and, confequently, 

the alteration that thence arifes in the obliquity of the 

•ecliptic, and in the longitude and latitude of the fixed 

ilars. Thefe matters of fpeculation are referved for 

another occafion, in cafe what is here offered fhould 

•deferve approbation. 

I am glad to have it in my power to prefent you 
•with this teftimony of my gratitude for paft favours, 
and of my refpedt for your diflinguiAied merit; and 
it 48 with finccrity, I fubfcribe myfelf, 

SIR, 

Your very humble fervant, 

Nov. 21, '1761. Cha. Walmefle/. 

De Inaqualitatibus quas in mot thus Planet arum 
gemrant ipforum infe invicem a&iones. 

QUoniam in theorias hujus decurfu freqaens erit 
^ ufus fluentium quas arcubus circuli, vel eoraai 
finibus, cofinibus, et finibus verfis, exprimuntur, id- 
ckico' lemma fequens, quod alibi olim tradidi, lubet 
Mc apponere. 

Lemma* 
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Lemma. 

Dato cofinu arcus cujufvis, invenire cofinum ct 
finum arcus alterius qui fit ad priorem in ratione 
A ad I. 

Detur c cofinus arcus A ad radium i, et fit arcus 
B=:aA, cuj us cofinus dicatur /; eritque, ut notun^ 

eft, A = - , atque B zz= x A = 




wnde log, x^ = log. y, ct x^zzzy. Verum squatione^ 

xz=iC — ^ cc — I, et ^ = / 4- V// — I, y =- 
/ -^ ^ tt — I ; unde eft ;c' zn: / + V// _ j — -. 

c ±^'^ cc — I ' , atque inde 2/ = r + v'TT^il 

-}- r — ^ r^ — i' • Fiat igitur c 4- '^ cc -^ 1 = /;, 
€t r — '^ cc — I =: /;?, eritque Im = i , et f = cofc, 
A = —^y et fin. A = ~^ V — i ^ atque indc: 

t = cof. B = , et fin. B = v — j. 

2 2 

Itaque in circulo, cujus radius eft i, fi duorum 

arcuum vei angulorum A et B alteruter B fit ad &!-.. 

terum A ut numerus quilibet x ad i, et ponatur 

cof. A = ■ -" > exiftente Im z=z i^ crit fin. A 
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^= -^^ ^ — I, atquc cof. B = cofs xA = , 

ctim. B = fin- AArzi^l^^^v'Zri. Q^E. L 

C O Jl O L L. I. 

Hinc babctur co£ A x cof. fi = -^X— ^j — = 

* — ^ J[ ; fed, quemadmodum per 

hoc lemma eft = cof. A A, ent = 



coC A + I X A = cof. A 4- B, atque 

cof. A— J X A = cof.B — A, adeoquc cof. Axcof. B 
^= 4, cof. A + B + 1. cof. B — A. 

Atque hoc calculi methodo facile eruuntur fif- 
qtiente8 formulae pro duobus angulis A et B, adver- 

tendo cfle cof. B — A = cof. A — B, lin. B — A =: 
— fin. A — B, et cof. 0=1. 



V. Coi. A xcof. B = ^ cof. A + B -f 4. cof A -B. 

2^ Sin.Axfin.J3=-4-cof A + B.|--;,cof A-B, 

3^ Sin. Ax cof B — ^ fin. A + B ^ ^ fin. A — B. 
Atque ex illis hx fequentes eliciuntur, 

4^ Cof. A + B = cof Ax cof B — fin. Ax fin. K 
5*. Cof. A — B = fin. A X fin. B 4- cof A x cof B. 
6*. Sin. A 4- B = fin. A X cof B 4- cof A x fin. B. 
7*. Sim A — B = fin. A X cof B — cof A x fin. B. 

Turn ex his valores tangentium haud acgre derl- 
>vantur» 

Qujppc 
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Qojppe cum fit generatim pro quovis angalo A, 



^ fin. A .. ^ -T — i — 5 fin. A + 

tang. A =: -7-Tj crit tang. A -f- B = 



col. A ^ cof. A+B 

fin. A X cof. B -f cof. A x fin. B fin. A x cof. B + cof. A x fin. B 

cof. A X cof. B — fin. A X fin. B ' cof. A x fin. B. 

. cof. A X fin. B tang. A , 

*X cof. A X cof. B — fin. A x fin« B — tang. B • ^ 

.'*< -= ^"g-A + tang. B 

I .1 — tang. A X tang. B ^ 

^ — tang. A ^ ^ 

tang. B '^ 

calculo prodit tang. A — B = --^^ — T?!^' g * 
r t) — .^ . X + tang. A x tang. B 

Unde ftatui pofliint, 

I.. Tang. A+B = tang. A 4 tang. B 

^ «^ I — tang. A X tang. B 

2'. Tang. A:^! = tang. A -. tang. B 

. ^ I + tang. A X tang. B 

3.. Tang. Ax tang. B=22:S|=^£|=S2j, 

:irel tang. A x tang. B = tang. A -.tang. B- tang. A^B 
^ ^ tang. A — B 

C O R O L L. tL 

Erat in lemmatc A = — ;=9 unde eft A v — i 

= log. X. 

Denotet igltur E numerum cujus logarithmus 

hypcrbolicus eft ^i, eritque E^^"* = x^ ^t cum fit 

X = r jf ^ cc — I, inde obtinetur c = cof. A =:t 

• — , atquc fin. A = ———=-= . 

Vol. LIL Oo Sunt 
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Sunt qui his finuum et cofinuum valoribus potii!k8 
utunturn verum ii valorcs, quos cxhibet corollarium 
praecedens, fimpliciores funt et cakulo plerumquo 
aptiores. 

C o R o L L, III. 
Qvpiuam eft 2 x coH A = / + «, erit 

V-|-x;w^-74-AX^/»^"*/*4.A 

X~^x^/»^^'/'+. &c. 
aflumendo fcilicet primes et ultimos terminos homo- 
logos feriei cxprimentis quantitatem / 4- ^i*^ • unde^ 
propter /iw=: i, provenit 

2^ 'XCO(.Ar=;— I UAX ^ ^^X--— 

2 > 2 ' 2 

X — I — +xx-^x-Y-x — ^ 1-, &C. 

atquc adeo per lemma 

oof. Aj'^ =3: ^ in cof, A A ^|- A cof. A — 2 x A ^- x 

X ^~- cof- A-4 X A + X X ^^^ X -^Y^ cof. A^6 

xA^^, &c. 

Ubi A eft numerus impar, termrnus ultimus feriei 
erit ille in quo numerus A, vel x— 2, vel x — 4, 
&c, qui multiplicat angulum A, evadlt a?qualis !• 
IJblveri A eft numerus par, terminus ultimus feriei 
erit ille in quo numerus praeAiiftus evadlt a^qualis o, 

5 q«« 
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quo in cafu femUIis tantuoi ultimi termini fusQiefida 
eft ; cum enim feries haec colligatur ex numero plii 
terminorum homologorum, quae tamcn, ubi x eft 
numerus par, conftare debet ex terminorum numero 
impari, iae6 duplupi exhibet terminum ultimum. 

Simili mode cum fit 2 X fin. A =: TZTm x V^~ i, 
crit 

>^x/^"-/w+xx~/"**m* 
&c. 



— • _ 2 

+Xk— -X- /sw*' V+, 

a 3 — ' 

L &c. 

Tcrminisjnfcrioribus hujus feriei praefiguntur alter* 

natim figna -| ubi A eft numerus par, et figna 

y ubi A eft numerus impar, adeoque in priore 

cafu eft 

2' X fin. A^ = V — 1 h in —^ — —a X — ^^— -jr- A 

x-i /^"*+)w^"* ^ x-i x-a /»•'*+ w^"« ; ^ 

X-— X — :; ^^>^"T"^*Tr'* — +, occ> 

2 2 a ^ a ■ 

.et in cafu pofteriori 



2^"' X fin. Al = V:n|^ ir ^ ^ 



m 



AX 



A-*-.>fi^" 



+ A 



2 2 

x-i K*-w'^-* x-i X-.2 ^-«-.«^"* , ^ . 

X-— -X :; Ax— — X— — X ■ " *+, occ. 

2 2 a 3 2 ■ 

Adeoque fi A fit numerus par, efit 
fin. Al^ =^,.in + cof. A Alf A cof. A..— 1 X A + A 

X — j~ col. X— 4 X A + A X ~^X cof. A — 6 



XA+, &c. 



Oo 2 



Signa 



Signa hie alternatim mutantur, et fuperlora funt ad^ 
hibcnda, ubi A exprimit unum ex numeris 4, 8^ I2^ 

16, &c. quia tunc eft "^ — ^i''^ = 1 5 inferibra autem: 
adhibenda, ubi x exprimit unum ex numeris 2, 6^. 

10,. 14, &c. quia tunc eft ^^ — 11* = — l. 
Si A fit numerus impar, cum per lemma fit 

— - — ^ — 1 =:fin. A A,, et V — I =: 



fin. A — 2 X A, &c. habetjur 

fin. Al' = -77 injffin. AA+">^xfin. A — 2X^4* 

;x~ifin,A — 4xA+AX~-^X^^fin-A-di 

xA+, &c. 
ubi figna fiiperiora fimt ufiirpanda>. cum A exprimit 
unum ex numeris i> 5> 9, 13, £cc. quia tunc eft 

^•— 1'*^ = V— . 1 . et figna inferiora, cum A fuerit 
unus ex numeris 3, ^^ 11,. 15, &;c. quia, tunc eft* 

Notandum autem, feriei ultimum- terminum eflb- 
ilium in quo numerus A, vel A — 2, vel A • — 4, &c 
eft aequalis i ubi X eft numerus impar; atque ter- 
mihum ultimum efi^ ilium in quo praedi£tus numerus* 
eft aequalis o ubi A eft numerus par, quo in cafii ie« 
miflis tantum ultimi termini afiumenda eft ob ra- 
tionem fiiperius datam. 

Ex. his finuum et cofinuum exprefilonibus alia hu- 
jufinodi thcoremata deducere liceret, fed qua& hic tra- 
duQtur ad pradens inftitutum fufiiciunt. 



COHOLL. 
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Notum eft fluentem fluxionisL A cof. A efle fiiii A,, 

atque fluentem Huxionis A fin. A eiSe fin. verf. A. 
Parltcr fi fumatur arcus A A qui fit ad arcum A ut 

numerus quilibet A ad f , cum fit xA co£ A A aequa- 
Hs flu3fcioni finus arcAs x A, erit flu. A cof. x A =;: 
^:±l^, et flu..A fin. A A = HHiI^Ll^. Itemque, fi 
ad arcum xA adjungatur arcus datus dy cum fluxio 

arciis x A 4-^ fit aequalis A A, erit flu; A cof. x A -[-^ 

fin. va73 ^n \ r A I J fin. verf. 7a+7 

= — T^*'^' ""' ^ ""• ^^ '^ ^^^ — ^*~r — *' 

' Sumantur jam duo anguli, vel duo arcus A A et /a A; 
qui fint ad angulum, vel arcum A refpedtiv^, ut A et 
/i ad 1, atque per Cbroll. II. habetur cof. A A cof. x/« A 

= 4. cof. x-f- /4 X A 4- 4- cof. A ^— /i X A J iinde 

erit fluens fluxionis^ A-c6f> A A X CoC fi A aequalis 

ftn. x-fffcXA ,. fin. X — f*xA : ~ 

axx+f* 2XX — f* 

Atque hoc.methodo prodeunt fequentes formulas 

2XX + f* 

. fin. X — ^ X A . - • • 

H ^ ' 

2-. F4«. A fin; A A X fim>A ^ — fin...x^^xA 

• ... . 2XX + ^ 



. fin. A — ^x A 



2 X\ 



.3"^ Flu. 
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3«. Flu. A fin. A A X coC I.* A = ^"" "'^^^'It!'^ A 



+ 



fin. verf, x — f* X A 



2XX — f* 

Advertendum autem eft, ubi fi =i fz^ tunc cflc 
cof. A A X cof. i^A = 4. cof. 2xA 4- 4^> fin. xA 
% fin. fiA = — 4. cof. 2 A A 4- 4-> fin. A A X cof. f^A 
;= 4. fin. 2AA ; adeoque in hoc cafu formulas pr^^ 
cedentes evadunt 

i». Flu. A xSZTaI^ == ^^ + A. 

4X • 2 

a-. Flu. AxSOaI'^-. ^ii^ +|. 

3^ Flu. A X fin. A A X cofl xA = ^ ..^ 

4X 

Si angulo A A addatur angulus datus J^ erit coC. 



A A -4- ^X cof. /tiA = 4. cof. A -4"/* X A 4-^4-4. 
cof. A — /^ X A 4- ^j atqu^ inde 



IP. Flu, A coC AA+</xcof.ftA=:^^"'""*^^^^'^^ 
axx+i* 

•, fin. X — fAxA+d 



2XX — |ft 



g^Flu.Afin.AA4^^xfin.uA=>^^ ^^"''^^^'^f 
[- axx+^ 

I fin, X— ^xA+rf 



2XX — f* 



3% Flu. Afin.JX;3xcof.uA==52J:2!Li^£^A+i 



I fio. verf. A — f>xA4-</ 



4». Flu. 
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4^ Flu. Acoi.xA+^xfin.uA=: 

^ 2XX + I* 



fin. verf. x — f* x A + J 



2XA — ffc 



Si fuerit A = jtt, crit cof. xA + ^xcof. A A =: 
4 cof. 2aA 4-^ 4. 4. cof. ^/, &c. adeoquc formula 
pracedentes in has abeunt. 



fin. 2xA + rf 



* ^"■'"*^"**'~'™"""* fin 2X./\. 

l^ Flu. A cof. xA ^ d X cof. a A = 



, cof. ^ - 

+ -~A. 



fin. 2xA + rf 



2". Flu. A fin. A A 4- ^xfm. A A = — '^ — ^ 
4-— -A. 



3^ Flu. A fin. A A -|- ^x cof. A A = 



fin. verf. 2xA + </ 



4^ 
, fin. rf . 

+ -T-A. 



40. Flu. A cof. lA:fl X fin. X A = «"• ver^ a^A+^ 

fin. <^ . 
• *"** '2 

PropositioI. Problem a. 

In fyftemate duorum planetarum circa Solem in orbibus 
pene circularibus revolVentium, rcquiratur vis pla- 
nctae exterioris ad pcrturbandum motum interionsu 

Revolvantur plaoetae duo P «t (^(Fig..i.) in ecH 
dem piano circa Solem in S, et jungantur SP,. SQ^ 
PQ. 

Orbia 



Fig 
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E Qrbis .planctae interiorls Q, cu- 
jas motus hie inveftigamus, circu- 
laris fupponitur nifi quateniis mu- 
tatur ejus.figura vi planetae P5 or- 
bem vero planetaD P ut accurate 
circularem habcmus. Pofita ergo 
unitate pro diftantia corporis Q^i 
Sole ubi ambo planetas verfantur in 
conjundlione cum Sole, fiant S Q^ 
zzzXy PQ^j=2r, SP==zki turn- 
que vis attraftionis Solis in diftan- 
tia asquali i fit ad vim attradionis 
planetse P in eidem diftantid ut i 

ad ^, critque ^ gravitas planetae (^ 

in planetam P. Prodocatur jam, fi 
opusjeft, PQjtd O ut fit PO = 

J, ct du(ft4 01 parallel^ ipfi QS 

occurrente redtae PS produdae in I, 
propter trianguia fimilia P Q^, 

POI, crit PQ^ PS :: PO • PI, hoc eft, PI = ^, 

atquc PQj^QS^:: PO • OI, hoc eft, OI = ^. Sed, 

quia parum difFert x ab unitate et admodikm exigua eft 
^ if > 1^0 ^ ^cribi poteft i in omnibus iis terminis qui 

dttcuntur in (p^ adeoque OI =z^. £x vi PI aufe<- 
ratur vis ^ qua gravitat Sol in planetam P, ct vis re- 

fidua ^ — ^ eft ea qua perturbatur motus planets 

QJq dire€ti9ne parallela redtae PS : nam cum motu* 

planetarum 
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|)Ianetarum referantur ad Solem ipedatun;i tanqu^ 

tmmotum, vis -7 pars ea — > qua fimui urgcntur Soi 

«t plaAtta Q^effok P fecundum lineas parallelas, non 
mutat corporum S ct Q^tum ad fe invicem, ideoque 
f^ifcrentia virium fola perturbationem inducit. 

, Quarc differentia ilia, nimirum — — - — , expona- 

tur per lineaiu QT parallelam redbe PS, et in SQ^ 
derarflb perpcndiculo TR^ vis QT refolvetur in vires 
TR, QR, critque vis QT ad vim TR ut radius i 

ad finum anguli Q^ P, adeoque vis TR = ^ — ^ 

X fin. QJ^P, et vis QR = |^ — -p x cof. QSP. 
JEx vi autem QR toUatur vis OI utpotein contrariunj 

agens, et manebit vis ^ — -^ x cof, .QS P — ^.. 

Vires igitur, quibus planeta P perturbat motum pla-p 
netSB Q1 quatenCis in eodem piano movcntur, fuilt 
,. i^ yis TR ad Tadium QS^ perpendiculacis, qua 
augei(ur vel minuitur area tempore data derc(;ip(aj 

dlque aequalis ^ — -^xfin. QSP* 

^'' 2% Vis ^.x /fe cof. QSP— I — ;^ con QSP^ 
qua retrahitilr planeta Q^ Sole in dire(5tioiie radii 

Ut autem harumce virlum exprefliones fbrmam in- 
^du^t^^ajculo accommodam, ope trianguU PSQJbta* 

fcbitur FqV;ziz 2?;^? == yfeife 4- ATAT — ^iJx X co^ 
dive, fAfitl xz=si toh ration^m d^€(tdriizz == M 
J VoL.LII. Pp ^ j4-!i 
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J^ I .i. 2l xcof. QSP. AiTuoiatur jam angoku i 
qui iempcr fit ad angulum Q^P in ratione 11 ad x, 

ffitque Q§P :ss ;J, etpofitoi/fc-t- I =/^ ct^qs 
t, erit s^* == ^ X I --^i coC -J-i^ bincquc jj = 7 
XI — ^ cof. rsT • Si ^ fuerit unitad fcri 0qiudis». 

ct evolvatur c^otntkas x — - ^ coT. ^r m feiiem caodo 

ibIitOy ferics ilia par^ CQavergit^ (ftque ad open- 
tiones analjrtieas minus commoda.. Series igitur alia 
inveftiganda efl:> et c^uia ex lemmatt patet hujufmodt 

quantitat^m cof. A'** czprimi poSk aggrtMto termi-^ 
noram, quocutn fin^li ducuntur in counus an«K 
lorum qui funt aaguli A multiplices, generadm wp^ 

ponemns 1 — * cof. •/' =R 4- S cof* - j 4" '^ ^ J* 
4-Vcof.|j4-Wcof.^i+, Sec. 

Atq^ ut iovcniantiir valores coefficientium K, S> 
Tj && fumatur utrinque fluxio^ Acmpe — ixfin* *' 

JXI— 3cor. ~il = — Sx-ixfin. -i — Tx-/ 

*• ■ If ^ JV 

[Xfin.|i — Vx|ixfin.^-.Wxlixfin.J*-, 
&c. atque dacativ aequatio hasc in i — ^ coC ^'^ et 
Ibhftititto pro i^icoC'-i' ipfius valofc R ^S co£ ^« 
4- T coC 4i 4., A». fiot tt* X fifc^ 4' 
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■ >[■■■■ > ■ , - 

;i<R+Soof-^i+Tcoi:^x+VcofJj+,&c.ti^op^ 

*-Sxfin.Ix+»Txfiii-wX3Vxfin.!t+Wxfiiu-^+,&d 
€t fxSd multiplicatione, cikm fit (per Corotl. I. Lem.) 
fin. -J X cof. - J = ■ fin, ^^ — ^ i — 4 fin. ^ j> ac 

fin. ^xxcof. iis^fin.^ j+; fin.I^Tllj, cmcrget 

-% r'^H-tr^ r'^-vtrw Ki-*^- 

Deinde nihilo aequando finguFos termmbsi prodeiint 
+?»— *^ > &c. qtiorum valorom progttfliisik^ 



/»+4X* 
manifeftus eft. 

Datis igicur primis duobus coefficientibus k et 'S^ 
#abuntur et reliqui : R et S autem fie invenio^tun 

Eft I —3 cof. -ji = 1 — mb coL -s^^ m 

&c. =R^-scor.ij4.Tcbr.^i+vc6i:f/4., 

&c. Evolrantur termini co£ i if ; cof. ^^^ cbf. i il-, 

&C. per metfaodum traditam in:Co{o}LIIL Lem, 
ac, coUeftis fimol on^nibw termiBifr ^ Aullo cofinu 
afficiunturi prodibit ^ 

Pp 2 R = 
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:+j x^x=^'x^'x^x^'*'+. &C. 

cujus feriei progreffio fatis patet;. atque adc^, cum 
£t in hoc noftro problematc m :=. — 4., crit 

•^— ^T^4X4 ^4X4^«x8^ ^4x48x8 
■ 11x13 .6. 3x5 7x9 11x13 MXir ^ fee 
i^ 12x12^ ^4x4^8x8^12x12^ i6xib^ + '^^" 
Infpicienti indolem hujus feriet patebit terminum. 
quemlibet £qiia,rr termino antecedent! dudto in 

r ^^I'^ ib'^ five 1-^3% r cxjftcnte aequali nu- 

xnero quadrupncato terminorum praBCcdentium : fie 
terminus fextus, quia habetur in hoc cafu r = 5X4 

:^ 20, aequahs eft termmo qumto ^^ i6xi6 > 

20X20 

Termino igitur quovis hujus feriei dido B; tcr— 
minus fubfequens erit B^* x •> ■ : et manente de- 
inceps eodem^ quern in lioc termirio habet, numeri r 

r* — I 

valore, termini fubfequentes crunt, B^* x — r-^ 



B*'x^:^ lSl=^, &c. Sedeft:l=li.=r 

+71^ — I _ .^ I 

r+4»* ^ ^+3^ 



If — 4, ^"'ivi.. Vss: I -^»Lr:%'6cc« ct (i fucritr 



r*' 



Qumeras 
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numerus allquaQtum magnus, erit — 'v^'^'f^n ' 



— ' r» 7+7'' »•» '^ , hT?'. .. . . 75^ 
= I — ^ — ■: — a ; — -. , atquc Ita pprro) rgiciendo 

fra^tiones hujus generis . et alias his minores. * 

Unde termini omnes praedifti, . incipicndo k tei;- 
mino B, erunt i 

B** Bb* Bi* Bi» a , B *» 

-. Sec-" • °'^'v ** 

B 



B** 



, B *« 



F** 



Bi« Bb' 



^' 



B*» 



ac proinde tandem fit 
^12x12*^4x4 16x16^ +> ^'^^ ^ I— ^» 



Xi-p.- 



1^ 



*'" 



__^_^ — fc- &c 

r+^» rrsi* r+i2»* r+TD* ' 

Unde fi, computatis, exempli gratia, decem ter- 
minis, undecimus defignetur per B, erit r = 10 x 4 
== 40, ct fuxxuna illoruoi. decern terminorum addita 

iiimmae 



funu»»ier}a7--^-nXi-^ni---sssr- — » &c. dabit 
valorem ipiius R. 

Suniii modo fi in aequatione praedi^ I'^mb cof. - s 



+ «rx— j-^ XCoC-j* 4./WX— j—X—j-^ 
X cof.-/ -f, &c. = R 4- S cof. -r 4- T cof. -i 

« " * ■% 3 

•4- V cof. -3- J ^, ficc. cvolvantur quantitatcs cof. -r » 

— ri* — TT 

coC— r, cof. -J , &c, in fbos rtlores, prout in 
Goroll. UL Lfeuu edo^um eft» et colligantur omnes 
temilni qui ducuntur in coC —s exurget 



«— i^w-*-a,, m 



S = — «* — >wx^X^^-^^' — »«x ^ 

X ~---X--~X~T-^^'— «»X~---X-T— 
4 4 w • 24 

X ^X— J-^X— g-^X-^^'— , &C. 

five, poiito »i == — 4-> ■ 

S >- » ^ 4. » X ^^ *^ 4- » X 5^ X 2"^ 3* + » 

SX7„ 9X" y '?><'5 zr . , '3x15 

16x20 ' ' 

Patet autem terminum qucmllbet hujus feriel a^tiari 
tcrmino antcccdenti dudlo in lil^lil^* cxiftcnte r 

rxr+4 

squall numero termiiiorum praecedentiiim quadni{>ix^ 

cg|to: fie terminus fextus, quia tunc r = 5 x 4 = 20, 

I eft 
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eft aequalis termino quinto i 0x20 ^ duftd in 

il — —i\ Quamobrem termino quovis hujus feriei 
difto B, terminus fubfcquens erit B^* X - — \ 

rxr + 4 

five B^*x I A i=, ct mancntc jam codcm valorc 

Humeri r, termini reliqui crunt, B^* x i H ==s 

XI+ — ^-,, , B^^xi4-— 4=xi+T-^^==- 

r+4Xr-fl rxr+4 r+4Xr+S 

X I 4- sssr^rsss-, ficc. Sed fi fueric r numerus ali- 
quantum magnus, erit i -I 1— X i 4- ■ ^ — = 

^ * rxr+4 ' r + 4Xr+8 

= 14 ==• 4- ^ =r quamproximi, ct 

14 l=Xi 4-=A=^xi 4- ^- = 

rxr+4 r + 4Xr+ii r + §xr+iz 

rxr + 4 r + 4Xr + b ' r + bxr+l2 

termini omnes^prsdidi incipientes i termino B erunt 
B+ 6*^ + Bi^ + Bi* + B«* +,&c^- ® 



A* 



rxr-l-4 rxr+4 rxr+4 rxr+4 rxr+4 »-» 
3B3* 36^* 3BA' _ 3B ^ 

r+4Xr+5 r+4Xr+8 r+4Xr+8 * * 7+4Xr+8 ^-** 
•}B*V_, jBi* ' ^ 3B i« 

4js ' , ■ +r= -r ; +,&c.a: i ^— = x~-t; 

r+bXr+J2 .r + »X/-riz r + 8Xr+i2 »-* 

iB** ^ 3B i» 

■r — lJ +,3ic.s r x-r-^. 

r+i2*r+i6 r+i2^r+i6 *""* 



[ ^96 ] 

Ac proindc crit 
SJLI ^ Q>^ >' ^ lliLLf ^^ 4. &c 4- -^ 

^ 4 X « ^ b X iz ^ 12 X 10 -Ti ^^- -r 1 _.^* 
3^^ ^^^^ ?7^ ^' ~" 

rXr + 4 r + 4Xr+8 r-i-oxy-i-i/ r-fi^Xrrfl6 

Itaquc fijComputatis, exempli gratia, quindecim ter- 
minis, decimus fcxtus defignetur per B, erit ;r^ 1 5 X 4 
= 6o, et fumma terminorum quindecim iilorum addita 

TummaB feriei — 71X i + ^•— + ^ — + > &c. 

i-^ rxr+4 r+4Xr+8 

dabit valorem coefficientis S. 

Determinate hoc padto quantitatibus affumptis R, S, 
Tj &c. jam ut 3d exprefllones virium revertamur, vi? 

TR ad radium QS^ pcrpendicularis ^rat -^ — ^ 

X iin. -QS^P ; fed pofuimus angulum Q;S P = —Si 

eftque ^ =^ in R + S cof. -^J + Tcof.^ j + V 

cof. -^ J 4- W cof. ^s 4-, &c. • • "'" * 

TUnde vis TR = .4 in R ^ 4 — .- x Cn. -* 

4 fin. *— J 4 — — fin. ^s 4-: t— -— fin*.— x. 

*2 «' 2 -«'-2 n 

4-, &C. ' V 

Et vis quae planetamQ^diftrahiti Sole in dire^one 
jadii (^S erat ^ x >f co£_QSF — .i-«-~ cof. QSP, 

iioc xft, |. m ^ -. R.4. ^R4.0:».^_s 

XcoC 



•»KT 
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XC0f.-X + ; 



X col. —J 4 • 



Pitopositio II. Problema. 

Inaqualitatcs matCts planete interiotis ex viribos pr»- 
diftis ortas invcftigaw, 

Excairt fimul plancte P, Q^ 
(Fig. 2.) de locis D, C, ubi 
jaccbant in eldem rcfti cum 
Sole pofito in S, ct poft ali- 
quod temporis fpatium reperi'* 
antur in P et Q > ct jungan- 
turSP, SQ, PQ^EftoCS 
=r I, et arcus circularis C(^" 
live angulus CSQ^=£:jj de- 
notent praeterei P et Q^c- 
ipedlivc tempora periodica pla* 
netaram P et Q_, eritqfue 
ang. QSC : ang. PSD ::P 
:Q^, adeoque angulus QSP:ang.Q&C;:P--QJ 

^ P, unde ang. QSP — ^J^i pofito n =s fri*^* 

Vis attradionis Solis ad diftantiam QS, et tempos 
quo corpus, eadem vi uniformiter agente, impulfum 
acquirere poflfet cam velocitatem, qua planeta Qjn 
circulo C Q^revolvitur, turn ilia ipia velocit^s cx- 
ponantur figillatim per unitatem^. et fi^.fiimpto area 
CHzi-CS=d:i, CH exprrmat tempus illud uni* 
lati sequale^ arcus quilibet quaix> minimw- Qf ax-^ 
prime t tempus quo uniformi ilia verocitate defcribitun 
Vol. Lir. Q^q Undc, 
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Unde, cam velocitates viribus quibufvis conftantibus 
genitae fint ut ipfae vires et tempora, quibus hae velo- 
citates generantur, conjundtim ; erit velocitas i pla- 
nets Qm circulo CQjn^volventis ad incrementum vel 
decrementum velocitatis vi Z genitum (fcripto nempe 
Z pro vi planets P normaliter ad radium QS^ agente^ 
prout eft in propofitione praecedente definita) quo tem- 
pore planeta Q^efcribit arcum quam minimum Q^, 
ut vis attradionis Solis i du£ta In tempus CH five i, 
ad vim Z dudtam in tempus defcriptionis arciis Q^ 
five in jpfum in arcum Q^ : adeoque incrementum 
vel decrementum velocitatis vi Z genitum, quo tem- 
pore defcribitur arcus Qy, exprimctur per Z x Q j^ 
five Z X i. 

Eft autem Z=:^ in R — ~ x fin. —s 

A — ^^^^ fin. —s 4 '^ — fin. —s 4-> &c. ct hac 

quantitate dudd in i, turn fiimpta fluente, prodit ve- 
locitatis accceleratio five retardatio, quam voco U, 
genita quo tempore defcribitur a planeta Q^rcus CQ^ 

aequalis -jr ui R — "F^T xfin.verC -js -f 

fin. verh —s 4- — ^ — fin. verf. ^s A — 

n * 6 « • o 

fin. vcrf. ^s 4-, 6ec. five pofito /& = R — p- — — 
. S~V , T~W V^X , . ., 9kn 

m ^ - R _ - _ _ X cof. - . ^ cof. - 1 

'r — W ^ 3 V — X ^4 
— — T cof. ^S — r cof. —S — , &C. 

Hoc 
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Hoc pado obtinetur variatio velocitatis in hypothefi 
qu6d revoivatur planeta Q^fcmper ad camdem di- 
flantiam a Sole, quod in praecedenti calculo fupponi 
poteft, cum tantiUum varietur diftantia S Q^aftionc 
planets P. 

Hoc fado, ut inveftigetur va- 
riatio diftantiae planetas Q^ Sole» 
fingamus planetam defcripiiiley 
non arcum circularem CQ^, 
fed arcum curvae Cr (Fig. 3.) 
et reperiri in pun(3:o r ubi ra- . 
dius SQ^roduftus fecat cur- .!^ 
vam. '/^ 

Ducatur refta S / viciniffima ^ 
ipfi S Q^occurrens circulo et Fro, 3. 
curvas ^ et / ; tum centre S et 
radio Sr defcribatur arcus rp^ ^S 

fitque Sr = X. Si planeta Qjirgeretur foil vi tcn- 
dente ad centrum S, defcriberet areas temporibus 
proportionales, atque ade6, cum ipfius velodtas an« 
gularis in loco C fupponatur eiie i^ in loco r fbret 

lequalis —3 fed in illo quern exhibit fchema fitu pla« 

oetarum minuitur haec velocitas.quantitate U fiipri 

definitd, unde velocitas angularis in loco r erit — — Uj 

et tempus, quo defcriberetur arcus CXs velocitatc f , 
eft ad tempus quo defcribitur arcus rp velocitatc 

JL ^ U, ut Qa ad ^^ — ^ hoc eft, ut i ad -^ — ; 
\?^i 1 u -- — u 

unde, cum s exprimat ex jam didlls tempus de« 
jcriptionis arciis Qji velocitate i, exprimet quan- 
ta q 2 titas 
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titas tempus qpo defcrii^tur arcus rf velodtate 

— — U. His pofitis, quoniam planetae Q^eceffuf 

^centra vcl ad idem acceffiis pendet ex differentia 
virium, centrifuge fcilicet et centripetal, quibus urge« 
tur in Q^; fi haec differentia virium dicatur P, ct v 
deinotet velocitatem aicenfil!^ vel deicenfi&s planets 
QJecundun^ radium SQ^, per idem plane ratioci- 
niumi quod mox ufurpavimus in invcftigatione velo- 

dtntiiB U, habebitur ^ = P x 




Quoniam.«kypothefi planet* Q^ , fep^^ti adlione 
plawcte P, defcriberet eifculum, viras (centripeta eir 
oehtrifuga) iibi invicem et onitati ibrent sequales: 
cx^nte^ aut4mv pfe3netl' Q_m r, ipfius attradtb la 

Solengi eft ^ ev^ qjua aufecenda eft vis ea qua juxta 
ffOfoQdiMtttt prccedentem difhafaitur i Sole, nimi^ 
xdin-g- Jn-A4u»cofi -^5^+ C cof. -i^ + I>cofv ^s 
;+ E cof. -Ji 4-, &c. pofitis A = Y — R» B = 

' a 4^ ' % * 

^ ■ ■> E =: > oSc^ atque hi^^ 

nim virium differentia componit vim centripetam; 

Vis autem centrifuga eft femper in ratione dupli* 
c^ aneas temporis momento defcriptse dire^ et tn^ 
plicati dtf ta ntiar in\wrs^i uadefihaBC^dfriiKrka^iialis; 
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ii ubi ineepit plaaeta xnovere in C, erit seqjialis 

Differentia igitur inter vim centrifugatn et centric 
petam> qua urgetur pianeta in r fiipra dciignata 



p^ 



p. eft 4- X 4 -U^' - 4- + ■?• 



X A-f- Bcof. -^*4- C coL-^j + D cof.^i -f , &c» 
lunc^e babetur vzzz i X -j — U — — ■■ ... ^ 4" "^ 




^xA + BcoCi. + CcoC^i+.6«:. . 



u 

X 



VireSy quibua pcrtufibatUr motns pkmetas Q^,. ciiai 
GQCpiimantur fencbos quorum ternaini. ducuntur » 

finum vel cofinum aDgull — j, vel angirti Hujjas mul- 

tiplicis, fingemus diiierentiam intefl dtAantiaa S<i^ek 
S r exprimi ferie fimili, ac propterci poncmus x =1 

I — Q^+ K cof. -^i 4- L cof. Y ^ + M coL^s; 

-f- N cof- -ir, &c, esiiftente Qj==^ K -f- Lr -|^ MD 

4- N 4-, &c. ut fie 3/r, fiye x ac: 1, «l>l plamtstt 
Q^et P incipiuftt i»ev€F€^a-linea.cDnjunftionis 8CD^ 
Qaaotitate» auCetxL afiumptai !K^ L^ M,. &c. ftmt exir- 

guae, ideoque erit — =r3 i 4* Qlr^ ^ ^* "*^'-**- L, 

cof. ~j — M cof. -^r-r^N: cof. — i^ — r &e. a«afl^- 

*• . . «. ^ * • • . • .*■ • . ■ 

> ' proxiiiii. 
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proxime. Subflituantur ergo in aequatlone fupri tra- 

dita valorcs quantitatum x, — , ct U ; et fumptd flu- 

ente, rejedis iis terminis qui ducuntur in altiorem 
quam unam dimenfionem quantitatum ^> Q^» K, 

4, occ. prodit V =: — — ^ — ^ — -p^ A — Qjc s 



^^„ T — W .©DM ^3 

-^ Z, defignante Z quantitatem idoneam qua com- 
pleatur fluens. At, quoniam velocitas v fupponitur 
nulla evadere, non folum ubi j, five arais C Q^= o, 
id eft, ubi planetae verfanturin primd ilia conjundtione, 
fed .€tiam in omnibus aliis conjundlionibus fubfequen- 

tibus, hoc^eft^ *ubi eft angulus — j, feu PSQj= o, 

vel c=: r x^f8o% fcrlpto fcilicet r pro quovis ex 
jiumeris naturalibus i, 2, 3, 4, &€• fiet Z = 

— ^ — — -p- A — Q^ J adeoquc 



, ^i« T — W , * D M - J 

4- 
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+, &c. 

Dcinde, cum fit tpy five x ad r/, five xs, ut ve- 

locitas V qua defcribitur // ad vclocitatcm ,U 

qua defcribitur r/, erit x=:vx , five, quia va.- 

— — u 

X 

lor velocitatis v componitur ex quantitatibus exiguis, 
X T=ivs quamproxime, et 4- = v. Vtriim etiatn 

aequatio aflumpta x z=z i — Q^-j- K cof. — i -|- L 

cof. - J 4- M cof. ^s 4-, &c. dat 4- = — K x - 

fin. —J — L X — fin. —X — M X — fin. — 5 — N 

n n n n n 

y — fin. —J, &C., 
n n 

Habitis igitur duobus velocitatis -i; valoribus, eo-* 
rum termini homologi ftatuantyr aequales, atque 
inde obtinebuntur quahtitates afifumptas, nempe 



2/' 



L = ^X-r^X>&SxM^ — >^Vx^"=^--2"t 



N = -?3X-T^XiJVx«4-2-AXx»-2 — 4W 

4/^ « — lb • ^ 

&c. 
ixideque manifefta fit harum quantitatum progreflio: 
5 a^q^c 
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atque hoc pa^to habetur Temper diflantia x planeta^ 
QJ Sole. ■ 

Jam ut definiatur planetae Qjnotus verus qui dc- 
fignatur per s^ dicatur no motus medius, five, quod 
perinde eft, tempus quo planeta defcripferit arcum 
qucmlibet C r ; atque ex dcmonftratis eft w = 

; unde, fubftitutis valoribus quantitatum, r, 

JL — u 

X 

— , ct U, et fumpt^ fluente, cmergit 

.r^ • 0khn , m* pin* Z ? T 



t . T "P*"^ 



X fin. -i-f ^- «L *- ~- X S — V X fin. -i 



2 « M pin* == rr> . /. "i 

X T s^ W X fin, -4- X 



!«/» '^. " '^ — * 



+ ^--^xVZrXxfin.i-i+. &c. +2 

denotante Z quantitateni idoneatn ut compleatur 
fiuens. Sed, quia motus verus medio squalls evadere 
fupponitur in qualibet planetarum P et CXconjun<flione 

cum Sole, id eft, ubi angulus PS Qjive — j aequatur^ 

vel nihilo, vel angulo rx 180°, exhibetite r quemvis 
€X numeris naturaiibus 1, 2, 3, 4, &;c. erit Z ==t 

z QjT' ^73^ y^ ^- Ponantur igitur F 3 — 2«K 4- ^^ 



T ^ T . ^^»* 






X 



•^ V -— X, &CC. critquc motus verus, five i = w 
+ F fin. i-i JU G X fin. -i + H X fin. ^s 4- I 
X fin. — i -4-, &c. vel, quia parum admodum difFert 
motus verus a motu medio s =: w -^F % fin. — w 
-}-Gxfin.— w^-Hxfin.-^-ic; J^ Ix fin, —w +, 
&c. Q^ E. I. 

C O R O L L. I. 

His ita generatim definitis, ut fpecialis eliciatur in 
motu cujufpiam planetae insequalitatum menfiira^ de^ 
terminandas fimt quantitates afifumpta?. 

Itaque planeta r defignet Terram, planeta Q^Vc- 
nerem, et quoniam efl; diftantia Terrse ad difiantiam 
Veneris a Sole ut looooo ad 72333, haec erit ratio 
k ad I, adeoque k = -VW " , kk -\- i=ztf=: 

2.91 1 29, ^ =1 -J- =: 0.94975 ; atque iiidc per iH<S 

thodum in Prop. I*, expofitam prodibunt 
R = 9,3925^ ¥ = 11.1964 Y =5 5.3380 

S = 16.6782 W = 8.8504 Z = 4.1029 

T= 13.8877 X = 6.9045 &c. 

Turn, cxiftente periodo Terrae annuS dierum 
365.2565, et periodo Veneris dierum 224761, cff 

«c jam diais n = , t"^'"^!^ .n. = 2-59»66 ; 
36^.2565 — 224.701 j^ 

ct cum gravitas irt Solem fit juirta Newtdnum ad^- 
vitatem in Terram, paribus difiantiis, ut p ad VrrrrtV 

orit ^ = Vmrirrr* 
.Vol. LIl. Rr Undc 
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Unde, rcdaflis in nutneros formulls in hac propo- 
fitione datis, emergunt 

K = 0.0000103 N = — 0.C000065 

L = 0.0000444 O = — 0.0000024 

M = 0.0000377 O^ = — 0.00000 r I, &c^ 

Atque ex his tandem dcducuntur 
F = — 0.0000473 I = 0.0000 1 00 
G = — 0.0001078 r = 0.0000033 
H = — 0.0000684 6cc. 

Hinc ergo habentur valores coefficientium sequa^ 
tionis 5 = w4-Fxfin. — w4-Gx fin. — w -V- H 

xfin. —w 4-, &c ubi s dcnotat niotum Veneris^ 
If- ' 

veram^ w niotum medium, ct—w angulum PSQ^^ 

five difFerentiamlongitudinum heliocentricarum Terras 
ct Veneris ; vel, redudis quantitatibus F, G, H, &c. 
ad exprimendas more aftronomico circulx partes, fit 

J s= w — g"-76 X fin. —w — 22".24 x fin. — w- 
4- i4".ii X fin.~w 4- 2".o6 x fin.— w 4- o '.68' 

xfiti. — ^4-* &c» 

Ut exemplum apponam, cfto angulus P S QJivc 

— w = 40% ac prodibit i = w — ^s'^^S * niotiia 

igitur medius fuperat verum, eorumque differentia 
eft 15^5. 

Computatd hoc pado differentia inter motum Ve- 
neris verum et medium refpedu Solis, fequenti moda 
mnoteicec quanta evadat cum e Terrd fpeAatur. EAo 
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PS Q^ (Fig. 4.) angulus cxhi- 
bens, ut prius, difFerentiatn 
longitudinum planetarum P et 
Q^tempore quovis dato, et in 
circulo RQ^exhibente porti- 
onem orbitse planetae Q^, fu- 
matur arcus Q^q aequalis dif- 
ferentiae motuum prsBdidlsB, et 
dudis S^, Py, centre P et ra- 
dio Pq defcribatur arcus qr fe- 
cans PQ^in r, atque, ob par- 
vitatcm arcuum Q^^, qr, erit 
Qq : qr :: rad. : un. PQ,y; 

deindc —^ : ^^ :: ang. (X3q : ang. QJ^qi adeoquc 

TiT • "'p(^^ •• ^"g- ^9 • a^g- ^9^ ^^« 

ai\g.QP<^==:ang.C^yX-p^X-7^. Dads 

igitur angulo PSQ^et diftantiis PS, QS, dabitur di- 
ftantia PQ, et angulus PQS, adeoque et angulus 
PQ^y : unde innotefcet angulus quaefitus QP/, hoc eft 
squatio motus, prout apparet fpci^atori in centro Terras 
locate. Hincque, quamvis fit modica motiis Veneris 
inaequalitas teliuris adtione genita, qualis tamen fit ut 
pateat, libet earn in fequenti tabula oculis fiibjicere. 

Hujus tabulae columna prima exhibet angulum QPS, 
five eiongationem Veneris a Sole mediam -, fecunda in- . 
dicat corredionem hujus elongationts, a conjun£tione 
Veneris inferiore ufque ad maximam ejus eiongationem 
quae in orbe circulari »eft 46"" 19^ 50'' circiter. Tertia 
et quarta columna eodem modo exhibent eiongationem 
Veneris, ejufquc corredlionem, k tempore elongationis . 
maxims ufque ad conjundlionem fijperiorem. 

Rr 2 Elonga- 
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Elongatio 
Ven.^Sole. 


Corredlio. 


£longatio 
Vcn. ^ Sole. 


Corredtio. 


011/ 


5 
IP 


// 






/ // 

46 19 50 
46 

45 


It 

+ 2.3 
5» 


15 

20 

25 




0.8 


40 

35 
30 


'95 

7-3 
1.8 


30 

35 
40 


1-5 
2.9 


25 

20 

15 


— 4-4 
9.2 

11.2 


45 
4^ 
46 19 50 


2.7 



10 

5 



10.2 
6.0 




EicepipU gratis, fi Venus I conjundlione inferiorc 
digrefia motu fuo medio difcef&rit \ Sole angulo elon* 
gationis 40% erit vera Veneris elongatio 40"* — z^\i^ 
= 39^ 59' Sl'**^ • p^riter^ fi ulteriiis delata Venus 
pervenerit ad eamdem elongationem 40"*, erit tune vera 
Veneris elongatio 40"* o' 9"»5. Eaedera omnin6 fiint 
corrediones et cuqi iifdem fignis adhibendse, ubi pofk 
conjuoftionenx fiiperiorem esedenx eveniunt elonga^ 
tk)iies» 

C o R a t L« II«. 

Ex praBcedemibus etiam deducitur dlfbntia Veneris- 

iSote pro quolibct ejus cunxTerr^ ctSole afpefhr^i. 

5 ioi 
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in hypothefi quod, iecluia Tcrrae attracSione, in or- 
bita circulari revolverct. Sic, fi angulos —s, feu 

P S QJit 90% vel 270°, aequatio x =: i - Q + K cof. >^ i 

-I- L coC -J + M coi: ^ J + N cof. -^s +, &c. fit 

x=z 0.9999437 circitcr; ct fi fit PSQj= i8o% fit 
X =: 1.0000607. 

Unde, fi diftantia Veneris a Sole in con- 

jundlione inferiore ponatur - 
In quadraturis cwn Terra erit ipfius di- 



> looooooa 



i quadraturis cwn Terra erit ipfius di- 1 

ftantia *. . - j 9999^37 

In conjundlione fiiperiore erit - - - 10000607 

Item innotefcit differentia inter tempus periodicum 
Veneris, quale nunc efl, et tempus illud periodicum^ 
quale foret, fi unica Solis attradtione in orbe circulari 
moveretur. Siquidem, cum Venus poft difcefifum 
fiium k conjundtione ad eamdem redierit, sequatio ge- 
neralis in propofitione tradita, quas exprimit relati- 
onem inter motum Veneris verum et medium^ evadit 

«; =1—20^-1 — p— Xi, five -ic; = 1.0000066 x^ 

circiter : unde tempus periodicum Veneris eft ad tem- 
pus illud alterum periodicum, ut 1.0000066 ad i ^ 
ade6que, fi nulla foret gravitatio Veneris in Terram, 
revolutionem fuam circa Solem miautis duobus horaB- 
primis citiu6 perageret.. 



PROPQ^ 
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Propositio HL Problema. 

In fyftcmate duorum planctarum In orbitis circulari- 
bus circa Solem revolventium, motum nodorum 
orbitas planets interioris, quatenus ex vi planets 
extcrioris oritur, invefligare. 

Per motum nodorum htc intclligendus eft motu^ 
interfedtionis plani orbis planetas interioris cum piano 
orbis planetas exterbris ipe&ato ut immoto. Itaque 
efto Sol in S (Fig. 5.) ct ccntro S atquc radio SQ^c- 




fcribantur in fuperficie fphaerae duo circuli QN, PN, 
fcfc interfecantes in N, quorum prior 'QJ^ defignet 
fitum plani orbis planetas interioris Q^, et pofterior 
P N fitum plani orbis planets exterioris, cujus locus 
fit in red& SP produdsL Eodem centro S et radio 
SP defcribatur circulus PK, cujus planum fit piano 

SQN 
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SQJJ perpendiculare, fccetque circulum Q^ in K,. 
et in SK demittatur perpendiculum PH : turn dudla 
QT parallela rcax SP et TB in planum SQN nor- 
mali, fi linea QT exhibeat vim qua trahitur planeta 
Qjn diredione QJT, feu SP,, TB exhibebit vim qua- 
diftrahitur perpendiculariter a piano (use orbitaej erit-. 
que triangulum QJB fimile triangulo S P H, atque 
adeo, TB : QT :: PH : SP :: fim PK : i ; deinde 
in triangulo fphaerico redlangulo P K N habetur, 
I : fin. PN :: fin. PNK : fin. PK ; unde, conjundis 
rationibus, et fcripto c pro finu anguli PNK ad ra- 
dium I, hoc eft, pro finu inclinationis orbis Q^ ad. 
orbem PN, provenit TB =i QJ X c X fin. PN*. 
S;imatur jam arcus quam minimus QjJ* ^^ quern 
crigitur lincola perpendicularis jr, aequalis duplo fpatio 
quod planeta Q^percurrere poflet impellente vi TB 
quo tempore in orbe fiio defcfiberet arcum iflum Qjji 
et centro S defcriptus circulus r Q^ fecans circulum. 
PN in n exhibebit fitum orbis glanetae Q^poft tcm- 
pus illud, nodo N tranflato in n--, atque in QN de- 
mifib perpendiculo nmy et in Sj' perpendiculo Qj, 
crit angulus yQ>;, five NQ^ ad duplum angulum 
jf<^, id eft, ad angulum QSy, ut vis TB ad gra- 
vitatem (nempe i) planetae (Xjtx Solemj hoc eft,. 

rJ^Q^ • Qy :: TB : i ; in triangulo autem redan- 

guk) N>w«, eft N;? mm:: i : c; quare conjundtis his 

rationibus, prodit N ;i == -5;= -^ j fed 

fupri invenimus TB = QT x^X fin. PN, uftdc fit 
N« = QJxfin.PNxfin.CtNxQy, 

Efto SC linea conjundtionis planetarum, fiatque, ut. 
in propofitione praecedente, arcus CQj= j, Q^ = i, 
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6Q r= I ; ct, quia inclinatio orbis QN ad oibenrPN 

cxigua fupponitur, erit ctiam hic ang, PSQj=— x 
quamproximej proindeque, pofito arcu CN=:tf, erit 

QN = J 4" ^ ^t PN z=is s J[^ a quamproximc, 

Porro, ciim lentiflime moveantur nodi, arcus CN 
fpe£tari poteft quafi invariabilis per multarum plaiietae 
Qjrevolutionum feriem, atque ade6 fluxio arcus QN 
eadem erit cum fluxione arcus QC. His poiitis, ha- 

bebitur fin. PN X fin. Q^ = 4. cof. 7^ — 4. cof. 
ii i^-atf, eftque per propofitionem primam 

or ="ii-i='J in R-i + S cor. V+T 

cof. ~ J 4- V cof. —sJ^W cof. ~ i +, &c. unde 

fubftitutis his valoribus in aequatione N« = QJT 
X fin. PN X fin. QN x Qy, et fumpta fluente per 
methodum in Coroli. IV. lemmatis edodam, pro- 
dibit fumma omnium N;?, five motus nodi, quo 
tempore planeta Q^a loco conjundtionis C procedens 

<b k n 

in orbcfuo defcripferit arcum CQ, aequalis -^^ in 
-i+R--;p.4.~Xfin.-. + -^fm. -. 
4 ^g--- ^.-js^, 8cc, 4- ^ in Z X fin, 2 a, 

fiiua* 4-2tf — -X— — -fin. 2f 5 + 2tf — — 

X 
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/' I 

Z z=z2n — linR — -n-x ===r + 



2« — l|* 2B 2+2« 

T V W 

'+ ' + + ■ 

2« 3X2«+I 2« 4X2lf + 2 2« — 5X2«+3 

'-)- , &c. atque in his feriebus patet terminorum pro- 
greflio, QlE. I. 

C O R O L L. L 

Hie liquet muhas oriri in motu ncxlorum aequati- 
ones ; fed quia minuts funt, et locum planets QJer^ 
nihil mutant, ide6 fatis erit rationem habere motfis 
nodorum medii et aequationis Ibllus periodica, qui fie 
ex prscedentibus deducuntur. Cum in planis parum 
ad fe inclinatis moveri fupponantur planets P et Q» 
quoties revertentur ad conjundlionem, angulus PSQ, 

five —s, qui metitur eorum diftantiam a ie invieem^ 

cvadet = 360*" vel = r X 360% cxiftente r numero 
integro : et quia, fumpto arcu quolibet A, eft femper 
fin. r X 360° -|- A = fin. A 5 hine, fi computatur 
motus nodi pro tempore conjundionum, exprefiio 
ilia generalis et prolixa in propofitione tradita in banc 

(hi o ■ ^^ 

fimplicem abit 575 X jJ — »Z xfin. 254-2^— fin. ta^ 
iive per Coroll. I. lemmatis 

Ip-XjJ — 2»Zxfin. JXcof.j-^2tf. 
VoL.LII. S8 Mc 
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, ;}Jk eft igitur motus nodorum fadlus, quo tempore 
planctaB P et Q^ conjundtione proved! port quotlrbet- 
cunque revolutiones ad conjundlionem quamvis aliam 
pervenerint, exhibentc s arcum ^ planeta Qjn fud or-^ 

bit fr interea deforiptirtn . Terminus —^XittZx Ak s- 

X- cqC s '\- za indicat sequationem periodicam^ et fa- 
ciflime computatur : cumque haec aequatio mod6 fit 

additive, mod6 fubtradiva, patet termino altero -p x - x 
orpritt^ gg^ratkn motum nodi medium.. 

C o R o L L. II. 

Efto planeta P Terra, Q^enus,, et revolutionen* 
Veneris ab una conjundlione inferidre aim Tefrd ad 
alteram yooemus, brevitatis gratia, revftlurionemfj^/r- 
^dicam ; eritque poft unam revolutibnem fynodicamL 

--i =: 360^ pfofaadeque i !=t:«X-j6o'* rtt 935^ 31';; 

hie igitur efl; arcus defcriptus i Venere inter duar 
cjufdcm generis conjundlibnes. Hinc motus nodt 
medlus tempore revoUitioiris unius fynodicse,, qui juxtai 

corollarium praecedens cift — -^s fit — — :=r-36iQt*' =3? 

23^^.oS7 ; atque hie motus imminutus in ratione tern-, 
poris periodic! Terras circa Solem ad revolutionem: 
Veneris fynodicamy id eft, in ratione i ad n — i^ 
eradit 14^^44, i^otus fcilicet annuus nodorum Ve- 
neris. teg;reftiyusy qui fpatio- centum, annorum* fit 
24' 4'^ 

^quatio periedica^ — ^— X fin. sikooX. s -^^ zayxt 

adhttc fimplicior evadat^ ponamus arcum. /^ five CN: 

perexiguum 
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|>erex)guu(li eiTe vel RuUum^ id t&^ i^ppopaniiis cotv*. 
junftionem TcrraB et Veneris fieri proxime in nodc^ 
qaemadiiiodium cohlingit hoc anno 17^1, erltqilfe 

•equQtio periodica -^-^ — X fin. r X ^of. r rs -■ ^ * ^ -**- 
X fin. IS. Cim igimr fit Z n 312.3 j; circitfcr, for- 
mula ~s-^ — ^ fin. 25, quae per eorolkrium pra- 

cedens ' c xprim it generatim molum nodi in qudi-^ 
bet feric revolutionum iynodicarutfi confeQam, fit 
0.090006855 X J — i4'^2 X fin. is. -^quatio igitur 
periodica 14^2 X fin. 2Sy quanfi genefaJemvocbj eft 
ut finus dupli arcus a Vencre defcripti in data ferie re-» 
volutionum fynodicarum, nee ultra I4^^2 afcendit. 
Jam, fi pro s fiibflituatur 935^ 3 1^ crit fin; 2 j =: 
fin. 71'' 2', et regredientur nodi, in primd revolutione 
fynodica poft conjundiionem h&zm inriodo, per ar« 
cum 23^^— I4^^2 X fin. 71'' 2' = 10'^ : ef, fi r dc- 
notet numerum quemcumque revolutionurii fynodi- 
carw&, metu^ ne», pef a^ illi& FevolutioniHus, eriC 
r X 23'^ r* i^"a X fin. r X: /i"" 2^ y pariterque, p^* 
adlis revolutionibus qiiarum numerus eft r — i, idcQi 

motuS etit r — i x 23^' -^ r4'^z X fin* r -m- i 
X 71'' 2' / pofterior motus ex pT lOT?: ^eratur, et Kr 

manebit 23^' - 14^^2 ^ fin; f % 71" a ^-^fimr^ixyi^'g^ 

i= 23"- 14^'.2 >c 2iin. 3 5Q'3l^x cQ f. r x 7^2^ ^ 3 5^ 31^ 

= 23^^ — I6'^5 X cof. 2r — IX 35"" 31' pro motii 
nodi fadto, tempore illius revolutionis fynodics, cujus 
locum in ferie revolutionum indicat numerus n 
Exempli gratia, fi defideretur motus nodi tempore 
xevolutionis quartae iynodicae poft conjundionem 
/adam in nodo, erit r = 4, et regrefliis nodi crit 

Ss 2 ^ Jt/^ 
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^l^^ — i6'^5 X cof. 7 X 35° 31 =. 29'^ Sic ope 

hujus formulae 23^' — I6'^5 x cof. zr — i X 35*" 31' 
facile computatur fequens tabula, qus exhibet re- 
^eflum nodi Veneris in piano ecliptic®, pro duo- 
decim figillatim revolutionibus fynodicis quas proxime 
fequuntur conjundlionem Terrae ct Veneris faftam in 
nodo vel proxime ad nodum^ 



In revol. 
Ven. iynod. 


Regreffus 
nodi Ven, 


In revol. 
Ven. fynod. 


ftegreffus 
nodi Ven. 


3'- 


10 
28 

39 


8* 
9** 


ft 

26 

39 
30 


4'. 

5*. 
6«. 


29 

lO 

9 


10*. 

II*. 

I2». 


II 
8 

^5 



Qui motus poteft, cum libuerit, ad annos communes 
reduci. 

Denique patet aequationem periodicam^ ncmpe 

l6'^5 X cof. 2r — 1 X 35"* 3i'> c^zmjpeciakm ap* 
pello, ubi maxima eft, evadere i6^^4.; ac proinde re- 
grefllim nodi in nni revolutlone fynodica nufquam 
uiperare 39''xj ncc minorem cffc t^^. 



Propo- 



1 1^^ J 



Propositio IV. Problema; 

Cfdem pofitis, variatlonem inclinationis orbis planete 
interioris ajd planum orbis planetas exterioris deter* - 
mlnare*. 

Efto NQV (Fig.. 5.) quadrans cii*culi, cui erigatur 
perpendicularis Vt occurrens arcui «Qr produiSto in 
/, critque V/ mcnfura varij^tjonis. inclinationis orbis 
NQV fadae quo tempore nodus N, transfertur in ir. 
Eft autem V/ : nm :: fin. QV five cof. QN': fin. QN, 
atque nm : N« :: c : i, c denotartte finum inclina- 
tionis orbis QN ad orbem PN, adeoque Vt : Nn-:: c 

xcof. QN : fill. QN ; undeV/ = N^x^^^^^j^, 

five, quia per propofitionem fijperiorem habetur Nrt 
= QTxfin. PNxfin. Q^xQ.^, V/ = ^xQJ 
X (in. PN X cx)f. QN X Qy. Hinc, cum fit fin. PN 

Xcof. QN = ; fin. 2S — ~s ^2a — 4. fin,-^x,f 

fiimpta fluentc prodit variatio iiiclinationis, . quo tem- 
pore planeta Q3 loco conjundtionis C movetur per ar- 

cum CQ, aequahs ^^^ ^ — 71 — Y ^ • ^^^" 

—s 4- — ■ ■ fin*' veru —s A yr, — fin- verU —s 

J ^ — fin. verf. — J 4-i &c- 4- I.!' ^ -^ Z 

Xfin. verf. 2J+R-^Xj^;^ fin. verf. 25-^i+24 
+ I >^ r; ^^^' ^^^^' 2M-1^ + J X^j^^ fin. verf. 



fin. vcrf. 2J-|--i + 2^4- — X ^'^_ j - fin- vcrf. 



7 W I ^ 

2J'^2j4^ 2a 4- — X — r^ fin.verf. zs-X-^sJ^za 




Ex|/^cnte hie «od?m valoire quanUtgitis 2 ac in propo- 
ii^|iepraeQe4entet C^E. L 

^ C o R o L L. 

Sr coiQputettir ^riatio }ncUnationi& pro tempofe 
t:oj)jun^onuax> facU& obtinebitur; haac enim per 

formulam in propofitione traditam evadit ■ ^^ ix ^ 

<— — — ' ■ ■ ■■ 1 1 ■ III .J I I • ■ 

X iin. vcrf. 2J + 2tf — • fin. verf. 2^ quae hem, fi 
prifna conjundtionXim, i qua fiimitur motfis cjcordidni, 

ftatuatur in nodo, fit ^^ X Z x fin. verf. 2 j. 

Hoc eft igltur decrcmentum inclinationis orbis pla« 
netee Q^&£tum in qualibet ferie revolutionum ad con-* 
jundionem, defignante s arcum interea a planeta circ^ 
Solem deicriptum. Coiiferatur haec inclinationis Va- 
riatio cum squatione nodi periodica eodem tempore 
:genitd, prout in propofitione fuperiore definitur, et pa- 
tcbit priorem efle ad poft?riorem ut rx fin. verf. 2s ad 

'&h 2i. 

Ut ad orbem Veneris base transferantur, quem fi in- 
dinari ad orbeaLTecr® fupponatur angulo 3'' 23' 20''; 

crit 
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crit -^^ X Z X fin. verf. 2 j = o'^84 x fin. verf. 2i. 

Unde palam fit : 1°. in quacumque. fcrie revolu- 
tionum fynodicarum, poft conjanfibonem fiaiftath ixt 
rtodo, decrementum itrdfinatronis orbitae Vcrierfs ad 
eclipticam non foperare 2 xo^'.84 zi= I^^68, quod e 
Terra fpcftatum evadit /^f\/^, : 2**. cum, pera<5t^ iin& re- 
volutionefynodica,fit fin.yerf. 2s:;z fin. verf, 71*^ 2', incli- 
rtationis decrementum pro qualibet ferie rcvblutiortum 
lynodicarum quarum nUtiierus eft r, effe o^^8^4Xlin.. 
Verf. rxVi° 2^ et pro ferie revolutlondth q6artrth 

numerus eft' r ^— r, effe 0^^-84 X&S.. vcrf;.r. -r^ i^ 
X 7L° 2^ J unde horum decrcmfjatorUm dlflbf^cp^ 



<j'^»4Xfih. verf. rj^/i^ ir^-^fifr: veH;r-^ 10^71^ i. ■ 

dtt c/^8^4X2 fiii^ J5- 3J^>tfiij; ir^^^ 

0^.98 xfin. 2r^— I X35-^i?, efjjflniik: TaKitionei^ 
inclinationis genitam. ten>pore revolutipnis iynodica; 
iUius, cujus locimi. in -ferie' rtvdlotionu^ ddilotit'Aiir-' 
merus r : atque haec variatio, ot patet, ifufquam: c»*» 
qedit 0^^986 Sole corifped}:% q^^^ho^fpc^dtOti in'centcd' 
TerraBColIocatofub'angula2'^<^parcbit* Cumigi— 
tur tantilla fit oriJitaf VefiCT^f mcH^raiom lionrt 

videtur operae pretium de e4 ulteriiis exquirere. 

Demonfiratls, quae ad^ prfrttafbaddttcm" fflbtus, pk«^ 
nctaa interioris fpedlant, fuptrtj^riit^ -qulbua pcrturBaM 
tionibus afficiatur motus planets exterioris^., vicifllm 
cxpendamus*. 



Hiit)Pi>i- 
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Propositio v. Pros le ma. 

Hn fyftemate duorum planetarum circa Solem in or- 
bibus pen^ circularibus revolventium^ determinare 
vim planets interioris ad pcrturbandum motum ex- 
terioris. 

Simill ratiocinio ei, quod in propofltione primS 
;ufurpavimus, etiam hoc problema foivitur. Itaque 
pofita unitate pro diftantia planets P ^ Sole, lihi ambo 
p l anctae P et Q^onjunguntur cum Sole, (Fig. i.) fiat 
SP -= X, SQ^= *, PQjz= z. Sit 1 ad (p ut gra- 
yitatib planets P in Solem in diftantid i ad ejufdem 
planets P gravitationem in planetam Q^in eddem 

4iftantiS, eritque ^ gra vitas planets P in planetam 

Q^in diftantia P(^ Vtpdu&i, fi opus eft, PQ^ 

ad O ut fit PO = J/ «t dua^ OI parallela reds QS 

occurrentc PS produas in I, rcfolvatur vis PO in 
vires PI ct OI, eritquc; propter fimilia triangula PQS, 

T>nr • r\j POxQS fJt • nr 

POI, VIS OI =; pQ^ =^> ^*^"^ VIS PI = 

POxPS ^^ r • or * • a ir^ 

,.^Q = -^ five VIS PI = j^ quamproxHne. Vis 

OI impellit planetam P in dire£tione parallel^ redaei 

SQ, et in eun^em fenfiim urgetur Sol vi jr qua 

:gravitat in planetam Qj^ exceflu igitur folo vis prions 

fupra pofteriorem, nempe — — ^, ccnfendus eft 

wrgeri planeta P in diredione parallela refts SQ:, 

Porra 
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Porr6 VIS ^ — ^ ea pars, quae agit perpcndicularitcr 

ad radium PS, eft ^ — J x fin. PS Q, atquc altera 
pars, qua amovet planetam P a Sole fecundum PS, eft 
^ — ^ X cof, P S Qj_ Auferatur haec pofterior vis 

ex vi PI, et manebit vis J + ^ — p x cof. PSQ, 

qua planeta P urgetur verfus Solem. 

Efto DCS (Fig. 2.) linea conjundlionis planetarum; 
ct arcus DP, five angulus DSP vocetur j, denotent- 
que P et Q^efpedive tempora periodica planetarum 

P ct Q, critque, pofito n = f~^ ^"g* PSQ,= 

I 7.k 

—s. Turn, fi fiat /* =r I -|- kk^ ct 3 = -^, crit uti 
in Prop, L expofiiimus, 2*=:/*x i — ^cof. -j, atque 
4=4xR+Scof.ij+Tco£2^4-VxcofJi+,&x:. 

Z * II It' li 

et quemadmodiim ibi erat b = l§irrf^> J^c item 
eft 3 = ==; — =^, adeoque valores quantitatum aC- 

fumptarum R, S, T, &c. iidem hie fiint ac in pn>- 
pofitione primd. 

Unde vis ^ — ^ X fin. PSQ, qua foUicitatur pla- 
neta P in diredtione ad radium PS perpendicular!, fie 



S — V 
a 
YouUl. " Tt fiiu^ 



^xprimetur ~ m R — -jj — — x nn. — j •}- 
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fih. If J|- IJ^ fin. 4^ +^^^ fin. i:j+. &c. 

Et VIS ^ + f — ^ X cof. PSQ_, qua urgctut 
planeta P in Solem fccundum radium PS, fict 
f in R — — — ^R + — ~ p — S X cof. -I 
— — -^ cof. —J — ,.^^_^ cof. -^1 



2 

iV + i^X — 2W 



cof.-i+, &c. (^E. L 



i^liDl>o^iTio VI. Problem A. 

IniBqtialIt2le!i3%not&s |3l&i3^ exterioris exwibiis ptae* 
diftis ortas inveftigare. 

Per analyfim in propofitione fecunda inftitutam vis 
ltd ri&dibm P S -perpendicularis -genepabk accelenati* 
xmcmy Tcl r c t ardation em ^^elocitotis, 4um arcus qui- 

iibet l5P dcfcribitur ^ planeta P, aequalcm -^-f- 

• L ^r ^^ T ^ I S — V ^ 2 
inA — R*— -T7^«— — X cof. — i — cof. — i 

i' 2 » 4 « 

— — r cof. —J 3 — cof. -^x — ., &c. = U 

•A . n D /' T , S— V . T — W 
cxiftentc A=R — ^ — — ^ — ^ g — 

V — Y 

Dctnde fi Tcribatur '/ pro vi illS phneta Q, tqin 

ttrgctar .planeta P in Solem, prout in propofitione 

prsBcedehte definita eft, et v pro veloeitate afcenffls 

Ycl defcenfiis planets P fecundum radium PS, et jam 

5 fupponatur 
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^pjspnttpr 6P =;= * = I — ,QJ- K .cpf. -f rM-i 
cof. — J 4- M cof. — J -J- N qof. —/ rH -^c. e»- 
ifteote.Qj=K4-L4-M-f N-Jr, &c. iCijit J-|-/ 

vis centripeta pianette P, et — x — + U' 
«jiif(iem vis centrifuga, atque inde habebitur v = 



7 + ^ 



Turn rcftitutis valorilaus quantitatum ;U, p, x^ pt 
lirofequendo calculum prout in Prop. II. jx>fitis 

.B-Lx^ + ^*xSirv^|lxifcS + -JV-.aT 
<:=r:Mxj+^xT=rw-||^Xi4T+*,W-2Y 

C> = Nxj+?^xV3x-|^.X^V-i-.A^-aW 

&c. 

j'i.v * D '^^ 29 i fin ^ 

|)ro4ibit v=-^xRr--34-' ji Qjc * 

-4- A X fin. ^J + B X fin. Is 4- C x iin. h J^ D 

IX fin. ^J +, &c. 4- Z, et hOA hypothefi qudd fit 

V = o ubi angulus PSQ,=£ o, vel rx 180°, expri- 
mente r unum ex numeris naturalibus i, 2, 3, 4, 

•^. ent Z =£: — -jr X R — — F~ "" Q^ ^» 

T t 4 ac 
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ac proinde v = A x fin. -^f 4" ^ X fin. -^ j 4- C; 

;xfin.Jj + Dx;J-f, &c. 

Turn, quia vis eentripeta h$c excedere fiipponitur 
vim centrifugam, cum contrarium fuppofitum fuerit 

in propofitione fecunda, habetur — ;v = v x 

five — ;J = i;i proxime, et — t = v =, K'x - fin-. 
iiJ|.Lx^fin.2x + Mx^finJi+Nx^fin.4ii 

+, &C. 

Unde fa£ta coUatione terminorum Hujus valons 
velocitatis v cum terminis homologis * valoris fiipra. 
inyenti,. emergent 

atqpe ita patet hujufinodi quantitatum progreflio.. 
Innotefcet igitur AT, feirdiftdntia pfanctae P a Sole^in. 
quovis ejus cum plancti Q^fpeftu.. 

Ut obtineatur planetae P motus.verus Sy defignet .w 

motum medium, et cum fit w = -^ — , fiibfti- 

tuantur 



[ 3^5 ] 

tiuatitur valorea quantitatum x'^ U^ et fumptl fluent V 
pofitis 



3 






proveniet w = i — 2<ij^~- X ^ + F x fin. ^i 
-|^ G.x fin. — j>4- H X fin. — i ^ I X fin. — J -|-> 

&c. + z: 

Et fada KypotKefi quod motus verus coinddat cum 
medio ubi eft — j, feu angulus PSQ^= o, vel =r 
X i8>, exhibente r quemvis ex nu mens i, 2, 3^, 
4i 6cc. erit Z = 2 Q;j-h ^71- X ^ ; . ac proinde, , fcriptis 

-iVy -Wy &c. pro -J, .-J, &c. quia parum admodum 
difFert -motus verus ^ medio, habetur motus verus, five 
i,=: 'W -^ F X fin. -w — G xfin.- w — Hxfin. ^w 
— Ixfin. — w— , &c. Q;_E. L 



n. n ttJ 



n . 



GoroLL. L. 

Defignet jam planeta P Terram, Q^Venerem,- ct 
quia poluimus eila diftantiam mediocrem Terrse a 

Sole 
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861a ad diftontidm Mediocrem Veneris a Sole t>t t ad 
i, crit hic k =: 0^7233 3, stque t zn 'J i ^ ik riti 

I.2H182. Item eft >z == 77—*^ == -T — ;r 

«^^ P — Q^ 305.25^5 — 224.701 

t=z 1.59866. Quantitates b^ R, S, T, &c. eofdem biP 

retinent valores quos habebant in Coroll. I. Prop. II. 

Verum, ut motuum Terreflxium accurata inftitufreiur 

^ computatio, dignofcere necefle eflet cfFedas aliquos 

ab adlione Veneris proven lentes, ex quibus dertvace 

liceret vim attradtivam iflius planetae, fed quia fpe-« 

dales hujufmodi effedus nulli, quantum noverimus^ 

. obictvadonibus aftrononucis expbrati habentur, fvrqp- 

terei vim Veneris nunc conjedlurd definiemus, ut 

inde tnaBqiasditates in mcta Telluris computatae> atque 

cum obfervationibus aftronomicis collatae infervire poft- 

hac pofiint ad eamdem vim certius determinandam. 

Itaque ilipponemus gravitatem in Solem efle ad gra- 

^otatdm inVenerem, paribus diftantiis, ut 400000 ad 

I, hoc eft, efle (p = ^^^C^^^^- Qui tamen valor vis 

, if> fi major vel minor pofte^ deprehenfus fuerit, in 

• ef^em radone fequentes omnes determinationes au* 

' gends funt, vel minuends, adeoque ad juftam men-* 

^fiinito facillkn^ reduceiitur. Erunt igitur 

K =3= —- 0.00000575 N a= 0.000000.90 
; L = 0.00001643 O = 0.00000039 
: M == 0.00600259 C =s 0:00000022, 6c<i 

Indeque colliguntur 

.F ==: — 0.00002459 I = 0.00000105 

G =:= 0.00002795 V = 0.00000042 
H = 0.00000345 &c. 

'atqoc redu£tis quantitatibus F, G, H, 6cCi in p^bted 

circulii 



circuti, t and e m liabeter 5 :;= w -f- S^'-^ M &!• ~f# 



^-r« r^//*.w ^ i;« 3 



— ^ 5'^76 X fin. —w — o^^7I x fin. ~w — o^^.it 



n • 



X fin — w — , &c. ubi s denotat motum Tcrrae veruna, 

w motum meduim, tt—w aogulum PSQ, five dif- 

ft ^ 

ferentiam longitxidinum heliocentricarum Terrs et 
Veneris. 

Inde computatur fequens tabula ^hibens a^qu^- 
tionem motus Sofis pro -varia diftantia Veneris k Terfi 
quam metitur angulus PSQ, five pro yari& difi^erentji 
longitudinum heliocentricarum Terras et Veneris quaoi 
metitur arcus circuli maximi inter Terrjim et Venereiji 
inteijedus et jfecundumieriem iignoru^i 4 loco Tjerupe 
c^mputatus. 



Dift; 
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Diff. long. liel. 
Teme et Ven. 


^quatio 
motusSolis. 


DifF. long. hel. 
Terrae et Veiu 


^quatlo 
motds Solis. 




o 


If 





n 


Sig. 0. 


O 
lO 


— 
1.6 


Sig. VI. 
10 


— 
2.6 




20 


2.8 


20 


50 




30 


34 


30 


7.0 


Sig. I. 


10 
20 


31 
2.1 


Sig.VII. 10 
20 


8.4 
9.1 




30 


0.4 


30 


9.2 


Sig. II. 


10 
20 
30 


+ 1.6 
5.8 


sig.vin.io 

20 

30 


8.6 

7-5 
5.8 


sig.m. 


10 
20 


?:l 


Sig. IX. 10 

20 


1.6 




30 


9.2 


30 


4- 0.4 


Sig. IV. 


10 

20 


1:; 


Sig.X- 10 
20 


2.1 

31 




30 


7.0 


30 


34 


Sig. V. 


10 
20 


2.6 


Sig. XI. 10 
20 


2.8 
0.6 




30 


0. 


30 






Co R L L. 
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Cor o ll. II. 

Si tellus gravitate fud in Solem in circulo rcvolvi 
pofle fupponatur, advenicnte Veneris adtione varidft 
debere diftantiam - ejus a Sole patet ex hac propofi- 

tione* Efto angulus — i, feu PS 0^:90% vel 270% at- 

•;que ajquatio generalis a: == i — Q -|- K coC — ^ J|- L 

cof. —J 4- M ccif. — J +, &c. in hanc abit x =5 
0.99996935' etfi fit PSQ3 l8o^ fit xt= 1.0000053^ 

Unde fi diftantia Terrae a Sole, ubi ver-1 H 

fatur in conjunftionc cum Vencre, >i 0000000 
ponatur -------- -^ 

An quadraturis cum Venere erit ipfius di-7 ^ 

ftantia -------- .j 9999 93 

Atque in oppofitionc ------ 10P00053 



Propositio VII. Problema. 

Mn 'fyftemate duoruni planetamm in circulis circa 
Solem revolventium, motum nodorum orbis pla^- 
netas exterioris in piano orbis planets interioris in<«. 
vcfligare. 

Efto P locus planetae exterioris (Fig* 5.) in orbe 
fuo PN, SQ^refta conjungens Solem et planetam in- 
ceriorem, et dicatur c finus inclinationis duorum or- 
bium ad ie invicem ad radium i, atque -per proppfip* 

tionem quintam eft -^1 -^ vis qua plancta P amo- 

vetur ab orbe fuo fecundum dire(Sionem .paraJlelAnl 

xedlae S Q, hujufque vis' ea pars quae perpendiculariter 

Vol. Lll. Uu agii: 



f aa<5 3 

agTt in planum orbis PN, per fimilc ratioclnium qua 
ufi fumus in Prop. III. pr©dk acqtoalis c x fin. QN 

X^ — p, ef mofuS' intcrfcffionis p)atli orbis PN 

«um piano orbis QN fit ^ — ^ x fin. PN x fin. QN 

X P/ quo tempore plancfa P defcribit in orbc fiio 
arcuiD quam mtnimuffi P/^ 

Deindb fi defignaverit D locunv planetas P ubi ver« 
fatar in c<»AjUTi&ioM cum pkneta inte^ioK, et ponan<^ 
tur DP = X, Fp^iy DN =tf, crit ?Nz=:sJ^a^ 

QN zizz s ^ ^s -^ a quampftSBirte^ a«j!« fitt. P N 

■11 *• 

r X fin. QN rts 4. ©of. -j-i — 4. cof. zi 4* ~^ Hh ^^* 

Uhcbs^ cilcttlum profequendo uti in pcopofitiixic 
tenti^s: motus nodonim fa^s, tjuo tempore planet» 
P i loco conjun^ionis D ditcedens dcfcripferit ui 
orbe fixQ arcum quemlibet DP^ exprimetar per 
p»n^ S- t T^ /• „ T ^ I . S+V- a 

j^ JL±l2L fin. J.J ^ XiX fift.. Ax .4., &c 






^i — 3s J- 2tf — -i-x -^-7- fin. 2* + r* + 2tf> ox. 

/»" f S 
cxiftente Z r= 2« 4-m in R — - X ■■„+ === 

' -f 2«+ll* 2»X2l»+2 



2« — IX2W + 3 2« — 2X2/f+4 2M — 3>C2»+S 

^y &c. Tn quibus feriebus omU^fta eH: termkiQrutn 
|)rogreffio. Q^E. I. 

Cor olx. 
Hinciq qonjundionibus exprefiio motA; nodi eiradit 

—• X — s — n Z X fin. 2S'+ 2 a — fini, 2 a. Hic- 
tt» 2 ' . 

Hque eft motus nodi fiuftus quo tempore planets P 

^et Q^ ccKiijunaiQfne prQC^eQt9S, ad conjunaigncm 

>quamvis aliam peivenenht',"exlB%£nte i krcuni k ph* 

'tieta P In M orbici intprdl 4efbri{kuih. Terittimis 

jp-X— i exprimit motum nodi ftiedium^ et terminus 

alter -^^.X fin. 171p5^---^ fin. itf iridicat aequa* 

^ioTittaperiodicamgeneralemi vel etiam, ^ conjundio 
ilia ^ qua defumitur oomputationis iniduin, fieri flip- 
4X)natur in nodoj vel jprop^ ad nodum, squatio pe- 

riodica generalis fit -^Z x fin is. 'S 

.Dcfignet jam flA^ctaVP Twaliv <^y^nfercm> 
^eritque poft' unam revoltitionem fynbdltafflu/fli-cft, 

[|)oft rcyolutldncmf Veneris HA Territn, ^-^'i ^=^360^ 

U.u 2 proindeqoc 
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proindeque ^ = « X 360'' = ^ji"" 3 1^ Quare mo*- 
fas nodi medius huic tcmporis fpatio* congruens fit 

'—78X360% qui imminutus in ratione • revolutionise 

Terrae circa Solem ad ejufdem revolutioncm ad Ve- 

nerem, hoc eft, in ratione i ad «, evadit --3 S X 360!^ 

4* 

= 5^^20, motus fcilicet nodi medius annuus quo rc- 
greditur interfedio planorum.orbium Terraj ac Vene- 
ris; atque hie motus fpatio centum annorum fit: 
8' 40'^ 

In computo xqnatbnis periodica genera fis — ^Z- 

X^fin. 2'^f advertendum eft omnes terminos, ex qui- 
bus componitur valor quantitatis Z, eofdem hic efte 

ac in Prop, III. prater terminum primum R— jr 

' X ■ , qui ob diverium val6rem quantitatum / et k • 
diverfus eft* Hic igitur provcnit Z:=.3i.59, ad- 
coque -^ Z,x fiov 2s = 5'^ x fin. 2S ; . undc patet 
agquationern hanc nunquam fiip^rare 5^^ Motus. 

igitur nodi verus, nimirnm ^x-^i-~»Zxfin. 2 j, , 

peradS una reyolutipne fynodicd poft conjun<ffionem . 
fadtam in nodo, evadit 8 ^3 — 5^^X'fin. 7l^ V, quia ^ 
tunc eft fin. 2s :=^Sm. 2 X,575^ 31'! = fin. 71%^;., 
et per ratiocinium fimilc ei, quod in Coroli. 11. 
Prop, III. ufiirpatum eft, conftabit 8''.3 — 5'^8 . 

X cof. 2r — 1 X 35"". 31' exprimere regreflum nodi . 
fis^^m tempore illius. revolutionis fynodicss, cujus lo- 
5 cunxi 



r 3a-3 I 

earn in ferie revolutionum indlcat numerus r... Hiac^ 
eomputatur tabula fequens qua^ exhibet regirefTum 
nodi orbkae Terreftris in piano orbis Veneris pro dub- 
decim figillatlm' revolutionibus fynodieis quae proxime 
fcqjuuntur conjundlionem Terras et Veneris fadam in. 
nodo ,. vcl proxime ad nodum. 
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Patet autem aequationem periodicam Jpeciakm;. 

rcmpe 5'^8 x cof. 2r — i X 35^ 31^ xibi maxijpfia . 
eftj cvadcre 5''^8, et regreflum nodi in quavis revo— 
lutione Tcrrae ad Venerem noa afliirgere ultra, 14'^, 
Diec minui citra 2'/:^. 



PROPOSITIO VHL PROBLEMA. 

lifdem pofitis, variationem inclinationis orbis planetae 
exterioris ad planum orbis planctas interioris deter-- 
minare. . 

Defignet. I' variationem inclinationis fadtam quo 
tempore planeta P defcribit arcum quam minimum 
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^^P, et^N ffidtvpin 4iodi eodem tempore cbnfedum^ 
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prddit variatioi indinationis genlta, quo tempore j^- 
neta defaipfeiit in orbe iiuo arcum quemlibet ;DP i 
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A — X — T' ^- vcrf. 2J -4- — J + 2^1 &c. £uin-> 

dem hic habet valorem quantitas Z ac in propofitioAe 
praecedente. Q^E. I. 

CoRaL.^W 

Ubi atiguhis PSQjeft nnUus^ vel imtltiptdrtinguli 
360% id eft/ ubi pboeraBT^vcf^intur i» conjundionCy 

variatio inclinatioms gcnita generadm eft —^ Z 

X fin. veril 21 4*^^ ^~ fiii;'verC2Ur quas, fi ponatut 

arctts DN = in =:t o,> fic^^^ Z >c iiif. -verf. 2 s. 

Atqiie Hoc eft decrementiim indinadcn^ ortnj^ 
plkhets P ad orbem planetas Q^a^iQ irt'qualibet 
ferie revoludoKum ad conjoA^oneiDi» Initio ftimptp 
k conjundttone fa^ in nodo> vel prc^ adtiodttiQ^J^- 
delignante s arcum intereS i pknetd F in orbe fuo* 
ddcriptum^ 

Si indtf computetur dfecreraenttim ihcIinatiottifl^orBis 
Terreftris fupra pranum orbits Veneris ftdbm pqft 
quotcumque revoiutiones Veneris ad P^rranit fiet 

^^Z X fin. vaL a# stt c^.3 ]tf fii». v^ as, Aibei^air 

hoc decremeittumy' ubi maxinmat evadit^oon^^poat 
o- ^6J ao prcnnde in onuii catfi neg^ipot^ 
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VLllL An Account of a Treatife in French, 
prefented to the Royal ^Society^ intituled^ 
" Lettres fur rElearicitc, by the Abbe 
*^ NoUet, Member of the Royal Academy 
'' of Sciences^ 8cc. Sec/' -By William Wat- 
fon, M.B. R.S.S. 

^Gentlemen, 
';RcadDcc. 17, A BOUT eight years fince, the learaefl 
'^ '• jr"\^ and ingenious author of the work 
before us publifhed a treatife^ of which the prefent 
work may be conlidered as a continuation. That, 
confifted of nine letters upon the fubjedt of clcftri- 
dty, whidi ,were addreflcd to pcrfons, who had di- 
ftinguifliedthemfelves 'by their endeavours to illuftrate 
this part of Natural philofophy. In like manner, the 
prefent performance confifls of eight letters, and is 
addrefled^ as the former, to his friends and correfpon- 
dents.' 

* As an accdUnt of the former treatife was commu- 
nicated by rayfelf to the Royal Society, and printed, 
by direction of the council,' in the Philofpphical Tranf- 
aftions*, the author requefts, at the end of the fix- 
teenth letter, which is addrefled to me, thai I would' 
give myfelf the additional trouble to lay before you 
an account of the prefent work. This requeft I moft 
.readily comply with, not only in obedience to the 
.order of the Society, but likev^dfe as a teftimony of 

♦ Vide Vol. .XLVIII. p. .201. 
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the efteem and regard, which I have long entertained, 
and (hall continue to do, for the excellent author of it. 

The principal defign of the work before us, is to 
fupport, and further confirm, the hypothefis of the 
author, and of feveral other perfons, who have con- 
fidered thefe matters, that the effeSls of eleSiricity de- 
pend upon the Jimultaneous affluence and effluence of 
the ekilric matter. This treatife, like the former, 
is printed in i2mo. and contains 284 pages, exclufive 
<jf the preface, and four tables, exhibiting fourteen 
figures- 

In defending bis opinions, in relation to the efi^edls 
of ele<£kricity, the Abb6 Noliet has given a variety of 
^new experiments, which cannot but be agreeable to 
thofe, who are converfant in thefe matters. He ha$ 
ralfb occafionaily mentioned thofe of other peribns, 
which arc come to his Jcnowledge, and^hich he ap- 
prehends not to be fufficiently known. He has traced 
the origin of feveral hapfw inventions, and has exhibited ' 
to us the real authors ot them. He has given, as he 
imagines, additional value to feveral experiments^ 
which appear to him to have been too much negledled ; 
and brought others, which have i)een over-rated, to 
their proper (landard. 

As this work is of a controverfial kind, the author 
has had particular attention to fuch points, as have 
been the occafion of centeft ; to weigh the reafens of 
his opponents, and to add new explanations to fuch 
of his opinions, as feemed to want tbemi more par- 
ticularly, to fuch as have appeared to him to have been . 
mifunderflood. 

The firft of thefe letters is addrefled to M. Necfccr^ 
profefTor of experimental philofophy at Geneva. In 

YouilL Xx this 
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this letter, our author endeavours to eflablifh his 
opinion, published long fince, in regard to the exift- 
ence of the fimultaneous affluence and effluence, and 
confequently the double current, of the eledric matter, 
in oppofite diredlions. And herein our author, by a 
feries of experiments, obviates fome doubts, which 
had occurred to Mr. Necker, in relation to thq validity 
of this hypothefis. 

The fecond letter is addrefled, as the former was, 
to M. Necker of Geneva. In this letter, the hypo- 
thefis of M. Jallabert of Geneva, a very worthy mem- 
ber of this Society, in relation to the eledlrical phae- 
nomena, is examined s and fuch part of it, as does not 
coincide with the ideas of our author^ he endeavours 
to confute by an ingenious feries of deductions. 

't'he third, fourth, and fifth Letters are addrefled 
to M. Eki Tour, of Riom in Auvergne, who has 
been a diligent enquirer into the nature and proper- 
ties of eieftricity. In the firft of thefe, is a careful 
examination of the validity of the dcxarine of plus and 
minus in bodies electrified. So early a6 in February 
174.5, I Communicated to the Royal Society an ex*- 
periment, and fome deductions thereftom, which laid 
the foundation of this doCtrine. This experiment^ 
and the deductions in confequence of it, were after- 
wards printed in the Philofophical TranfaCtiohs *. 
iThefe 1 explained more at large, both by experiments 
and obfervations, in another paper, read to the Society 
in February 1745-6 -f-, and were the experimehtSj 
which {q early caufed me to conceive, that there was 

, ♦ Vide Vol. XLIV. p. 730. ' 
t See Phil. Tranf. Vol, XLV. p. 93— i«i. 
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fi>mething in the phsenomena of cleiJlridty, fiot to be 
refolved, but upon ftatical pnnciplesj and enabled 
me firft to aflert, that the phaenomena in bodies 
cleftrifed, however fimilar they might appear, did 
really zxikjrom their eleSlricity being either greater or 
kfs than their natural quantity. This do(%rine has, 
fince that time, been the caufe of a vail variety of 
experiments, both here and abroad, by v^hich great 
light has been thrown upon this part of natural phi- 
lofbphy. How far our author has been able to over- 
turn this dodrine, mud be left to other judges to de- 
termine. 

In^ die fourth letter, the dodrine of refinous and 
irltreous elei^ricity is examined. In this letter, as 
well as in the fifm, a great number both of experi'- 
ments and deductions are produced, not only to 
weaken the do£trine of plus and minus ^ but to efta« 
blifh the principle oSJimultanems affluence and effiuence 
of elei^lc matter; as, if this principle is allowed, the 
do&rine of refinous and vitreous ele&ricity may be re« 
duced to it : as our author is of opinion, that there is 
only one and the fame kind of eledtricity, whether it 
is natural or artificial ; and that, however appearances 
may make it feem to vary, the eledtricity is one and 
the fame. 

The fixth letter is an anfwer to one of Father Bec- 
caria, profeffor of experimental philofophy in the uni- 
verfity of Turin, publifhed in Italian, in the year 
1753, and addreffed to the Abbe NoUet. This 
letter of Pere Beccaria was tranflated into French, 
and published at Paris in 1754, by M. Delor, with 
many additions and annotations. It contains a very 
great number of curious experiments and obfervations, 
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both upon artificial and natural eleftricity ; many of 
which are brought to prove the validity of the dodrine 
of our worthy member Dr. Franklin, in oppofition 
to that of the Abbe Nollet. More particularly, he 
endeavours to confute the abbe s opinion, in relation 
to the affluence of the eledric matter, which the 
abbe has, by experiments and obfervations, ingenioufljr 
endeavoured to confirm. Pere Beccaria's obfervations 
upon natural eledti icily, and upon meteors, on which 
he has made a prodigious number of experiments, 
many of them of a delicate nature, do him a great 
deal of honour. 

The feventh letter, the ingenious author does me 
the honour to addrefs to me. In this letter, he, with 
juftice, laments the calamities of war ; more particu- 
larly, as it, in a great degree, prevents that corref- 
pondence between men of letters, which contribute? 
fo much to their mutual fatisfadtion, and upon which 
the improvement of fcience fo much depends. The 
more particular purport of this letter, is to anfwcr 
Ibme objedtions, which Mr. David Colden, of North 
America, publiflied againft the former letters of our 
author. Thefe relate more particularly to the im- 
permeability of glafs to the eledlric fluid, and to the 
explanation of the phaenomena of the experiment of 
Leyden. Beficies thefe, he gives us his idea of non- 
cledtrifed bodies eledrifed plus, as he does not approve 
of the idea generally received of the accumulation of 
eledlricity. He mentions, that he has read Mr. Can- 
ton's memoir relating to eleSiricity^ with bis obfervatiom 
uponjlormy clouds. He finds many curious fads in that 
work; but thinks them not fufficient to make the 
dedu(5Uoas Mr^ Canton has done, in favour of the 
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doArinc oi plus and minus. M. Du T6uf of liiqm, 
has fcnt the Abbk* Nollct a memoir, which he has 
likewife been fo kind as to fend me, containing a re- 
view of thefe experiments, from which he thinks it 
very eafy to refolve all thefe phenomena, upon the 
dodrine of fimultaneous affluence and effluence of the 
ele(Sric rtatter. 

The eighth letter is addrefled to M. De Romas, 
afleffor to the prefidial of Nerac, and contains remarks 
upon eledlrical: kites; upon Father Ammerfin's man- 
ner of preparing and ufing wood to tnfulate bodies. In 
making eledlrical experiments; ana likewife fomc 
obfervations concerning the doftrine of fimultaneous 
affluence and effluence of the eledtfic matter. M. Dc 
Romas, in flying his eledlrical kite, was the firfl who 
ufed a cord compofed of hemp and wire. This com- 
pounded cord condudted the eledricity of the ck)uds 
far more perfedlly than a hempen cord would d6, eveii 
though it was wetted j and this cord being terminated' 
by one of dry filfc, enabled the obferver, by a proper 
management of the apparatus,, to make what experi- 
ments he thought proper, without danger to himfelf. 
The Abb6 NoUet, however, defires M. De Romas to 
be very cautious in* making thefe experiments, and 
not too much to confide in his filk lines ; as the vafl- 
nefs of the eledtrical matter in thunder-florms may 
overcome the property of the filk, and even make it 
a condudor of elcdlricity, and hazard the fife of the 
obferver. The quantity of eleftricity brought by M. 
Dc Romas's kite from the clouds has been fo greats 
that, on the 26th of Augufl 1756, ^ the flreams of 
" fire were an inch thick, and ten ffeet long, which 
«< were condu(aed by the cord of the kite to the 
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^« non-dcflric bodies near it, and the report of which 
** was equal to that of a piftol/' If a ftroke of this 
kind had, gone through the body of M. De Romas, 
probably the lat^ unfortunate ProfefTor Richmann had 
no longer been the only martyr to eleftricity. 

Father Ammerfin's method of preparing wood, fo 

as to make it ferve the purpoie of glafs, wax, &€• 

in electrical experiments, was publifhed at Lucerne 

in the year 17549 and our author has given us an 

cxtradt of it at the end of his work. This father 

found, that the frying of wood, after its being well 

. dried in an oven, or otherwife, in either -the oil c^ 

walnuts or that of linfeed, made it fit to inftdate thofe 

bodies, which you chofe to ele^rife, by preventing 

the diflipation of the eledricity : not only fo, but 

what makes it ftill more valuable to thofe, who are 

engaged in thefe purfuits, you may excite eledricity 

vnth it, as the Abb6 NoUet (ays he has done, to liis 

great convenience. He fays further, that the end of 

a board mounted upon four pegs, a pair of wooden 

fhoes, fome trancheons of beech, walnut, or lime, 

.&c. fried in oil, cofl him but little;, and anfwered 

his purpofe better than cakes of wax, pitch, rofin, 

and all the fupports of glafs ^or filk, which he had 

employed before: and,in.cafeof neceflity, a cylinder 

of this prepared wood; or a globe turned out of it, 

^will excite an.eledrici^ fo ftrong, that you need not be 

. at the trouble.of exciting it with other bodies. Father 

.Ammerfin ihijnfelf employs common wooden mea- 

fures, ifuch as are ufually found in granaries, firft 

:Jboiled in oil, and afterwards mounted fo as to be 

^^med by his wheel 

The 
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The Abb6 NoUet, being defiit>u$ of fupporting 
^e validity of fome c^^nions of his^ in relatioa to the 
nature and properties of eledtricity^ deiired of the 
Royal Academy, that a comniittcc /hould be ap- 
pointed, to examine the truth of fome experiments^ 
which the abbe confidered as proofs of what he had 
eftabliflicd. A committee was accordingly appointed, 
which confifted of Meffieurs Deparcieux, Fougcroux, 
Bezout, Tillet, and Briilbn, who all attefted to the 
academy, that the refults of thefe experiments, at the 
making of which they were prefent, were fuch aa the 
abbe had foretold, in a memoir, which had been read 
to the academy ; an atteftation of which is given in 
this work, figned by M. De Fouchy, fecretary to the 
academy, and is dated loth April 1760. 

Thefe experiments are fixty in nuniber, fome of 
which are fubdividcd to more fubordinate ones, and 
are moft of them exceedingly well chofen. They 
tend to prove the fimultaneous^ afBoence and effluence 
of the ele£tric matter, a dodrine long iince efpoufed^ 
and very well fupported by our author; but vehe- 
mently, and with much afperity, controverted by foixie 
gentlemen at Paris, For a detail of thefe experiments, 
1 muft refer you to the work itfelf 5 and as they with- 
out doubt are very faiirly ftated, every pcrfon con- 
verfant in thefe enquiries will carefully confider them^ 
and, at the fame time, refled how far the hypothecs 
is deducible from the phaenomena* 

I am, with the moft profourtd rtfped, 
Gentlemen, 

Your moft obedient 

humble fervant. 
May 24, ii6i. vi^^ Watf^n- 
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-LIV. 7!5g Ca/e of a Man^ whofe Heart was 
fouTid enlarged to a very uncommon Size^ 
by Mr. P^ichard Pulteney : Communi- 
cated by W. Watfon, M. D. R. S.S. 

.Head Dec. 17, ryiHO. C. aged about thirty-two or 
'^ *' / X thirty- three years, had the rickets 
in bis infancy, and continued very weakly for leveral 
years after. In the winter of the year 17591 upon 
taking cold, he was afHidted with peripneumonic and 
pleuritic fymptomsj which had fcarcely left him, 
when he was feized in the fummer of the year 1 760^ 
after great excrcife in walking, with a fever, and very 
violent rheumati(m : this, after afFe<3ing tnofl of his 
joints, remained the longeft and.moft troublefome ia 
his knees. When he was fomewhat better of his 
rheifimatifm, but before the pain and fliffnefs of his 
joints had left him, he was^ackifed to go into the cold 
bath : he did fb,; : but, - upon coming out. again, in* 
ftantly felt fuch an increafed load, fainting, and an- 
xiety about the f nsecordia, that he thought he (hould 
fcarcely have recovered the (hock it gave him : ncfvcr- 
thelcf$,:het^v«ntured in again a day or two after; but 
experienced the former fymptoms, in an aggravated 
degree 5 and from this time dated the diforder which 
teVminated his life. A palpitation of the heart, to 
which he had been fubjeft for fomc years before, be- 
• came now much ftrongcr, and gradually increafed 
with his other complaints, to a very great degree. 
His rheumatifm continued to afFecft his breaft, and all 
his joints, particularly his knees ^ efpecially, upon 

taking 
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taking cold, or any Irregularity in the non-naturals, 
he became weaker, breathed (horter, efpecially upon 
walking a little, or talking rather more or higher tlian 
ufual, any of which exertions put him out of breath 
pfcfently. 

When he firft applied to me, In the beginning of 
March 176 1, I found him labouring under the above- 
mentioned complaints; and upon examining his pulfe, 
found it fbft, and extremely quick: it commonly 
went at the rate of no In the morning, and In the 
evening 120, pulfatlonsin a minute, as I repeatedly 
obferved. The palpitation of the heart (Iruck me In- 
ilantly, as It (hook his whole body at every flroke. 
I could never obferve any Inequality of the Intermittent 
kind in the pulfe, under any the mod accelerated 
motion thereof, or In whatfoever fituation the body 
was placed. 

At this time the chylopoietic organs were all to^ 
lerably good. Stimulating food, or fermented liquors, 
had, for ibme time, always increafed his anxiety and 
load upon his breaft, and this experience had Induced 
him to refrain from them. 

He had ilept very 111 for feveral months, fbme-> 
times not more than an hour or two during the whole 
courfe of the night. He could not deep on the left 
fide at all, and was always eafieH: In an eredt pofturc. 
He was commonly awaked with a fenfe of fufibca- 
tlon, from the vaft load and oppreflion upon his 
breafl, and from the (Irength of the palpitation. 

From his firft application to me, I had no hopes 
of doing him any real fervice, as I thought It evident, 
from his complaints, and particularly from the great 
and unintemipted palpitation, and the feel of the 

Vol. LII. Yy pulfe, 



[ 346 J 

pulfe, that there was fomething very extraordinarily 
diibrdcrcd in the heart itfelf, or in fomc of the large 
vcflels near it. The regularity of the pulfe inclined me 
to fuppofe an aneurifm, rather than polypofe afiedi-- 
ons. All this time, however, no outward appearance 
ftrcngthened this fuppofition. 

No remedies alleviated his complaints in any de- 
gree, except Weeding, which afforded a relief; but 
very temporary, and weakened him too much to be 
repeated more than once. All that it feemed to do 
for him was the procuring him rather more ileep the 
night after, than he ufually had, and eafing a little 
tickling cough which had remained with him, ever 
fince the year 1759, at times; and particularly fincc 
his rheumatifm, but which was never very trouble- 
ibme. 

Soon after I firft faw him his legs became edema- 
tous, and -by the beginning of April his thighs were 
much <ef)larged, and at length his belly in iome de- 
eree* At this time he began to cough more from 
&ving taken cold, inadvertently as he thought, but 
he foon expectorated freely. By the middle of April 
he ^as too weak to fit up, nor could he fpeak or flir 
without being ready to expire for want of breath. On 
the night of the 20th of April, as he was coughing 
•an hawnoptoe fuffbcated him inflantly* 

About two quarts of a thin cofiee-coloured liquor 
^¥ere found in the cavity of the abdomen. The omen- 
tum was very fmall, perhaps it would not weigh more 
than two ounces. The ilomach and inteflines were 
^greatly inflated. In all other ^refpeds, the vifcera of 
this cavity, a& far as an h^fly examination would per* 
mit us to obferve, wese in a found iUte« 
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In the thorax we found the lungs very found, but 
extremely turgid with blood: mey adhered very 
firmly to the pleura on both fides, and particularly 
on the left, where the adhefion was almoft total. 
The heart, as might be expedted, appeared to be the 
organ principally affected. The pericardium adhered 
almoft evcry-whcre^ fo clofe, as to form, as it were, 
the external coat thereof. The heart itfelf was of an 
enormous fize, and of a very pale colour, and loofe 
and flaccid in its texture, to a very remarkable degree. 
As far as I could judge, from the moft carefiii exa-^ 
mination and comparifon, I coal4 not find that either 
of the auricles or ventricles bore an extraordinary pro^ 
portion to the other. The whole heart might be (aid- 
to be entirely aneurifmatical. The parietes were everjf- 
where thin, in proportion to the fize of the whole** 
There was no particular enlargement of the aorta, ^$^ 
far as I traced it, wfaidi I did to fome^di^nc^s biM; 
its texture, as that of thft heart, was very kpc 9n^ 
flabby. I could not find Ak^ leaft polypofi) coQcretiouR 
in any part whatfoever. When the heart wai cut 
Aort firom the great veiiels^ emptied of the coagqia, 
and veafhed as clean as poflit)le, it weighed «|m?V9^ 
of twenty^eight ouMTCS avoirdufKnlh weigjib 

Observations. 

The fiise of the human heart, b a n^toral Aate, it 
Icnown to differ greatly in diftsfent fu^eAs. Difi* 
fedions prove this beyond all controverfy, and k is 
ufually fuppdcd, that the capacity of the blood-veflels 
bears a ^neral propoE^oB to the Jzp and Ci^g«PQf ^ 
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the heart itfelf ( i). Very few anatomifts, in defcribihg 
this organ, have eftimated its fizc by its weight. E>r. 
Haller (2), where he treats fo amply and profeffcdly 
upon the heart, does not, from his own knowledge, 
mention its weight. From Tabor, he fays, it is efti- 
mated at ten ounces ; but this is fuppofed to be when 
freed from the auricles, as well as the extremities of 
the larger veflels. Its mean weight by fome other 
anatomifts is reckoned at thirteen ounces- 

Aneurifms of the heart, both with and without 
polypofe concretions, are not unfrequent ; many in- 
ftances occur in the writers of obfervations. Dr. Dou- 
glas (3) faw a young man, who died of a palpitation 
of the heart, the left ventricle of which was found 
three times larger than the right. This cafe bears a 
eonfiderable analogy to the inftance before us ; and is 

Suoted, among feveral others, by the Baron Van 
wieten, in* treating upon aneurifms of the heart (4). 
The baron aUb relates a cafe from Lancifi, in which 
the left ventricle was twice as large as the right; and 
tihe whole heart weighed two pounds and an half. 
Hoffman, in his fyftema, when treating upon the 
palpitation of the heart, gives us a cafe, where the* 
heart was greatly diftended ; but he does not afcertaia 
to what degree, by any method whatever : he only 
fays, cor mirafutt magnitudinis (5). 

I" 

(i) HoflFinan. Opera, omnia, Tom. I. lib. i. cap. vi. De 
Sanguinis Circuitu. SuppL II. Part. iii. p. 65. HifL Corp. 
Human. Anatom. §641. 

(2) Element. Phyfiolog. Vol. I. p. 526. 
. W) Phil.Tranf. abridged by Jones, Vol. V. p. 229. 

(4I Comment, in Aphor. Vol. I. ad fed. 176. 

(5) Opera onmia, Tom. III. p. 92^ 

De 
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. De Haerr, inr his Ratio Medendi (d), tells us,, he 
was prefent at the opening of a man, wht)(e h^art 
was three times bigger, at leaft, than in its natural 
ftate. The dilatation was in its left ventricle, which 
was fo thin as to refemble a whitifh membrane ortly ; 
and the heart was broader at its apex than at its bafe. 

De Haen likewife, in his ratio Medendi (7), in- 
forms us, that the heart of a woman, who died of a' 
fever, wlih extreme debility, weighed tvverity-four 
ounces, even after it was wafhed,. and wiped very dry. 
This increafed weight and magnitude arofc mcJre jiir- 
ticulariy from the left ventricle. The extenfidfi ofi" 
ventricles was fo greats that they both together cdh^ 
tained more than a quart. Though this woman was 
no more than thirty- feven years of age, the aorta at its 
bafe was degenerated ihjto bone, and was four inches 
in circumference. Befides the whole' portion of ilfe 
aorta at its bafe being oflified, there were'interip*rfed' 
in feveral parts of its length, what our aiilhdr callS 
vj/ula o[fe(Z. In one, who lived fo fong as th6 cx^Ii 
lent Wepfer, fuch, appearances^ are not' extradrdiiiafy'^ 
but in one fo little advanced as- the woman. in queftidA^ 
thefe offifications are vefy unufual. 

It would be endiefs to quote inftances bf the {jne4 
ternatural dilatation of this organ : to name no ^ibrci 
we have a very recent and ftriking one of this kind^ 
in the body- of our late Moft Ur^cipus Sovereighl 
whofe fudden death was owing to the rupture of the 
right ventricle of the heart: 2k circumftance, WhicK 
cannot be conceived to have taken place^ without ft 



.1.. . .^ 



' ' r ^; \ 

(6)^ Capj XXX. De Ahculi^ixnW. .,. ,.-' 

(7) Pawfexla,.p. 143. ;, • ^ . . \ \ ' 
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previous gradual dilatation of the fame, and that, pro- 
bably, to a very confiderablc degree. 

In cafes of this kind, commonly one of the ven- 
tricles is found diftended to a monftrous fize, while 
the reft of the heart remains nearly in its natural ftatc. 
It is but rare, perhaps, that the heart is feen fo equally 
and univerfaliy enlarged, as in the cafe under confi- 
dcration. 

This man, I have obferved, had the rickets, when 
■ a child : in this diforder, the whole fyftem is found 
to be in a very lax debilitated ftate; and the heart is 
faid to be fo in particular. The conftitutions of rickety 
children frequently amend as they grow up, and particu- 
larly about the age of puberty. But, in this csife, I think 
we may fafely cbnclude, that this mans heart never 
recovered its due tone, after he grew tfp. It is fcarcely 
to be fuppofed, that the heart could fuffer fo great an 
enlargement during the laft year or two of his life 
only : the more fo, as I- remember to have heard him 
(ay, that, for many years before his death, a very little 
exercife put him out of breath. Doubtleis it was in- 
creafed greatly during the Utter years of his life, by 
his bufinefs, which obliged him to exercife much, 
particularly in 'walking ; (b that before he got his 
rheumatifm, he came home fo weak, and lo much 
fatigued ^with his ufiial day^s exercife, that he has been 
almoft unable to ftir for a day or two. We may add 
to this, ^the increafed force that die heart fuftained 
during die time he laboured under his inflan^matory 
diforders, both before and after his rheumatifm kizcd 
him. 

The great increafe of bis diibrder, upon going into 
the cold b4tbj is not furpri:&ing< Thcifaodc of ifae 

cold 
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cold water, and the rcfiflaftGC rieceflarily gtve»i by 
that means, to the circulation, inuft occafion a vaft 
furcharge of blood in the auricles and ventricles of the 
heart, already too weak to perform its office with 
fufficient power. Bcfidcs the impropriety of fuch a 
ftep, while there was reafon to. think, that the in- 
flammatory fpiffitude of the blood was by no meaps 
overcome, the preternatural diflention was doubtlefs 
increafed by this means. 

From hence, however, may be deduced an ufeful 
hint in pradice ; namely, where, from the lUte of 
the pulfe, from a palpitation of tbe heart, a iaint weak 
voice, an aptitude to fall into lipothymies from flight 
caufes, or from the concurrence of any other fymp- 
toms, we have reafon to fufpeft, that the heart is too 
weak; in fuch cafes, not to diredl cold bathing, until 
the patient has been prepared for it, by going into wa- 
ter between the degrees of tepid and quite cpld water ; 
nay, probably, it might be better to wait, before cold 
bathing be jM^efcribed at all, till the efFedl of medi- 
cines feems previoufly to have invigorated, in fome 
degree, the cardiac fyftem. 

The confidering the heart .a$ a mufcle capable, like 
all others, of great alteration refpefting its tone ; and, 
at the fame time, that fuch alteration m.uft effentially 
affed: the whole animal ceconomy, from the very 
great importance of the organ itfelf, is evidently of 
great ufe in medkine. It muft^ift us in accoynting 
for feveral phaenomena that occur in varipus diforci^rs, 
which are utterly inexplicable by other means ; and 
of confequence, muft lead to a more fuccefsful prac- 
tice. In nervou3 diforders, and in Fevers of the pu- 
uid malignant 4gi)d for i9(l«n(;c> we fy^dj}^ heart fo 

extraordinarily 
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extraordinarily weakened, that it is in many inftances 
dangerous to fubjcdt the patient to an cre(S pofturc, 
even though it be but for a very little time (8). Syn- 
<:opes and even fatal deilquia and comatofe affec- 
tions have been the confequence. In fcurvies too 
where the whole lyftem is become very lax and ten- 
der, and has loft much of its tonic and vital elafticity, 
the fame phaenomena have occurred (9). In thcfc 
cafes the neceflity of the horizontal, or at leaft the re- 
cumbent pofture, is manifeft; as it is obvious how 
roueh more force isTequidte to throw the blood up into 
the head in an ere<^ than in an hori2X)ntal pofition. 

It is probable that the extreme weaknefs and flow 
recovery of fome women, particularly fuch as are of 
a delicate conftitution, after a hard labour depends 
often upon the weaknefs of the heart, occalioned by 
the for^e it fuftained during the throws of labour. 
In thefe cafes, though reft is among the firft methods 
of recovery, yet I think I have obferved the ufe of 
the quinquina to be attended with good fuccefs. 

To conclude, it is probable that cafes of this kind 
occur much oftener than we are aware of; as, doubt- 
lefs, the diftedtion of morbid bodies, were that but 
more frequently allowed of, would teach us. There 
is room to think, that this is the cafe,, though not 
in the degree of the inftance before us, in almoft all 
difeafes arifing from a weak and lax fibre. Chefelden 
tells us, in his Anatomy, that in peribns << that died 
♦* of a dropfy, he always obferved the heart large, its 

(8) Vide Hofiman. Opera, Tom. XL p. 72. Tom. VI. 
p. 169. De Situ CTcSto in Morbis periculofis valde noxio. 
(9} £ngalen. De Scorbuto, p. 226. et paiBm. 

« fibres 
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«' fibres hit; and the veflels about it immoderately 
« diftendcd." 

Ariftotle (lo) exprcfly fays, that timid people, and 
thofc of cold conftitutions, have large hearts ; on the 
contrary, that the bold, and thofe of a warm temper- 
ament, have fmall ones. Nor docs this opinion of 
that excellent philofopher feem ill founded ; as wo- 
men, children, and weakly men, from whom mudi 
courage is not looked for, are lax-fibred, and, coh- 
fequently, more liable to an enlargement of this 
organ, than thofe of the human fpecies, who are 
robufl: and tenfe fibred, from whom a manly exertion 
of courage is more to be expeded. 



LV. An Account of feveral Experiments in 
EhEhicity: In a LeUer to Mr. Benjamin 
Wilfan, F. R.S. By Edward Ddaval, 
Efq^FlR.S. 

SI R, Old Palace-yard, June 8, 17^1. 

1^1^ «7» TT appears by the experiments men- 
'^ ** . X '^'^^ ^ ^y ^^^^ to you, publi(hed 
in the .fifty-firft volume 61 the Philolophical Tranf- 
ai^on$,.that ftones, aAd other earthy fubftances, are 
convertible by feveral methods, and particularly by 
.different degrees of heat/ from non-eledrics into 
^leSrics. i 



(10) Lib. ill. DePartib. Animal, cap. iv. 

VouLII. Zz Since 
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Since that time, I £nd it has been die opinion of 
ibme perfons, that this change does not immediatefy 
4^pend on the heat, but only confeqtientially^ by eva- 
porating the moiilure, which, they fuppofe^ returns 
again on the bodies cooling. 

This fuppofition will naturally, at firfl view, prefent 
itfelf to every one, who confiders the beginning onfy 
of thofe experiments ; but I did not think any careful 
obferver, who had repeated them, or confidered all 
the circumilances of them, would, have been miflpd 
by it. 

That you may judge the better of this, I £liall 
mention the circumftances of one of thofe experi- 
ments particularly. When a common tobacco-pipe> 
or any other Aender body of the like kind, is heated 
red-hot, it conducts the electric fluid as perfedly as 
when cold : on cooling, it gradually arrives at its 
mofl: perfedt ele£tric ilate in two minutes; and, ia 
l^fs than two minutes more, it entirely loies its 
eleflric property again> though at that time it is not 
cold : it cannot, therefore, in- that interval, have 
imbibed a moifture fuffitcient to have deftroyed its 
electricity. Nor are any of the fufaflances, employed; 
-in 4be experiment, of that kind of bodies, which are 
apt fuddenly:to<draw moifture ftom .the air.. 

■' In confirmation of particular bodies requiring par«- 
iicular degrees of heat,, to render them eledhic or noiv* 
eledrk:, independent of moifture, I ihall acquaint 
you widi a fubftance, which is afieded.by heat in aa^ 
oppofite manner to the former inftanees ; for the de- 
gree of heat neceflary to render the other fubftances 
electric, makes /i&unon-eleijCtric.. 
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The fubftance I am ipcaking of is ijland ctyjlal^ 
(^hrch is weH known for its fingular property of a 
double refradion) on a piece of which, I have made 
the foUowing obfchrations. ift. After this piecfe of 
cryftal has been rubbed, when the heat of the air is 
moderate, it fliews figns of eleftricity, though ndt 
vtfy ftfong ottes : 2d 6bf. If the heat is increafed, fo 
as to be a little gt*e«ter than that of the hand, it de- 
ftroys its elfeftric power entirely : 3d obC By cooling 
the (lone again, die eleftric pdWer is reftored. 

I imiiieifed this piece of cryftal into a veflel filled 
with quickfilver, and furrounded by ice, where it 
remained near two hours, when the weather was 
very cold : upon taking it out with a pair of tongs, 
(that it might not be altered by the heat of my hands) 
and rubbing it again, it was more fl:rongly eledric than 
I had at any other time experienced s but, on placing 
it for a few minutes on the hearth, at fome diftiance 
from the fire, its eledric property was again deftroyed, 
for ruUnng would not occauon any figns thereof. 

Thus we fee two different kinds of y&r^^ bodies, 
the one of which acquires an eledtric property, with 
the fame heat, with which another lofes it; while a 
third fet of fubftances, as glafs, &c. retain their eleft- 
ricity, through both the degrees of heat, neceflary to 
the other two. 

Some pieces of illand cryftal, which I have pro- 
cured from different places, have not the property 
of lofing their eieSlridty by a moderate heat. I have, 
in particular, a piece of that cryftal, one part whereof, 
when gently heated, becomes non-eledric, while 
the other part with the fame heat (or even with a 
much greater one) remains perfectly eledtric. 

Zz 2 Ther« 
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There are feveral other earthy fubflances^ I find» 
whofe cledtricity is deftroycd by very different degrees 
of heat. 

From confidering, that the degree of heat, at 
which the ifland cryihl, iirfl mentioned in this letter, 
is in its moft perfed eledtric flate, is lefs than the 
ufual heat of the mr ; and that a fmall increafe of that 
heat renders it non-ele£tric -, I do not think it im- 
probable, that many fubflances, which are not known 
to be eledxic, may prove fo, if expofed to a greater 
degree of cold than they have hitherto been exa?- 
mined in. 

I am, 

SIR, 

Your moft humble lcrvant> 

E. DekvaL 



LYI. ji 
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LVI. An Account of an EncrinuSy or Star^ 
fijhy with a jointed Stem^ taken on the Coafi 
of Barbadoes^ which explains to what kind of 
Animal thofe FoJ/ils belongs called Starjiones^ 
AJlericBy and Aflropodia^ winch have been 
found in many Parts of this Kingdom : In 
a Letter to Mr. Emanuel Mendes da Cofta^ 
F. R. S. By John Ellis, Efq\^ F. R. S. 

SIR, 

R^ l^c. 17, ir Need not inform you, that the writers 
^ '* X ^" natural hiftory have been much at 
a lofs to difcover to what kind of animals thofe petri- 
fied bodies ha.yc properly belonged, which art known 
to us by the name of trochites, entrochi, carpophyl- 
loides, encrinF, aflerise, &;c. and therefore, it is with 
the greater pleafure I lay before theHoyal Society a 
recent animal of the rareft of this clais. 

Mr. Mafon of Barbadoes, remarkable for his cu- 
rious experiments in magnctifm, by dcfire of my 
friend Pf. Alexander Bruce^ of that ifland, in the 
month of May. 1760, brought me this rare lithophy- 
toi), as the doSibr called'it ; but I being in the country, 
it fell into the hands of ifiy worthy friend Dr. John 
Fothergil, who was fo kind to fend it ntte, ^o dcfcribe, 
and to oblige the Royal Society t^hh k fight of it. "" 

Dr. Bruce informs me, that th^y arc the inha- 
l)ltants of thdfc feas, and that he is iii' hopes offend- 
ing me over a more perfedl fpecimccu 

Mr. 
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Mr. Guettard, that able and curious naturalift, has 
giv^A, in th? JV^ertidirs of the Acadbmy of Sciences 
at Paris, pubiiihed ip 1761, for the year 1755, a 
riioft. mihiite defcnptibh arid difleftion of aii animal 
of this kind, frbni the currous cabinfet 6F Madam 
Bois Jourdain of P,aris> it was ferit from Martinico 
by .the nsitnifc of palma marin'a ; the head, of it, being 
jiiore perfedt than oiirs, has ibme refemblance to the 
branches of a pal'm trcci. 

However, as there is fome little difference m the 
figiire of both thefe animals^ apd as I, abdUt a year 
ago, had the honour of exhibiting to the Royal So- 
ciety a curious drawing of it, jvl^ch Dr. Gartner, 
ofStutgart in Wurtenburg, F. R* S* ..drew for me, 
I (liall give the ^efcription that occurred to tiie, upon 
dVejbefl: examination I Could take of it, without dif-^ 
iedUng, or breaking the Ipedmferi. 
, As it comes helareft to the foJlils caitlbd ehcrini, br 
liiii lapidei, I fhall ftill ketp that tiimt, Shd call it 

Encrinus, Capite ftellato ramofb-dichotonx), 
Stipitc pehtagono equifetifonhi. 

The ftem and head of diis animal, in its prdent 
ilate, meafures aboiit fourteen inches. The ftein is 
about thirteen inches in Height, and about the third 
of an Inch in dianieter, leflenihg a little towards tho 
top: it is formed of pentagonous joints, or vertebra, 
'placed regularly over one another, which are of a 
aeftaceous fubt^npe, and united b^ very thin carti- 
lages ; as appears, by exaniining minutely the bafe of 
the lowed vertebra, where it is fattened to the ftany 
indentures 'of the joint : this makes the vertebra 61^ 

pabl0 
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psibie of bending^ ^.^^^ ^l^ 9^ ^^ animal, in any 
direction. 

If we examine rtie ftve furrows or channels along 
the (lem, we fhall difcpver a fmall hole between every 
TcrtcJ^ra, and in the center of the biaife of the lowel^ 
we (hall finjd a fmall Jible there, wbkh, probably, 
coipmunicates through the middle of all the yertejbrsv 
to the cavity in t^e center of the head. 

Along this A^m, at different diftances, from an inch 
ftnd quarter to a quarter of an inch in jjeng^, we ob- 
ferye CQany ieries pf $ye cylin4rical-jotntQd arms, each 
feries is of equal length, and placecl in a wheel or 
whirlrfhaped f^^ the equifetum or horfetall 

plant; ^adi arm is inierted in one of the five cavities 
of a vert^hra^^^a^ into one anpdier ; tibat 

the upper end of one joint iiiclin'9^^ over thelowereh4 
of ^e next to jt, which jt ffpc^jTs, at the fame tiinc, 
to indpfewiA^a i^a^^ 

^Thcle jpints are senerplUy aliout otc tweUth of an 
inch in lengdi, and me j&me in d^mxeter> except a few 
near tlieit i);^fertion m ihei^em> whiclx are ftiorter arid 
thigkerthe nearer they are to it; 

We may plaSniy, trace a fmall hole here through the 
midil: of .the joints, . which cooununicates, through the 
fxiiter of the. flarry vertebrae in the niain i^em, to the 
^looked joint at the extrenuty of thefe arms# ' 

On the upder orJnneriiide of thofe joints, that are 
pear the end of the arms, we may difcover four minute 
tobercles in every joint, two at each end ; thefe are of 
.the fanie teftaceous fubfbuice with the reft of the 
joint. By means of this uneven fur6ce> together wi^h - 
4lhc hpcdk,. which the laft J9int formsj ben&|; dowii^ 

' ' '' wards^. 
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wai-ds, the animal can take a more iecure hold of 
whatever it feizes. 

But as the ftem of this animal appears evidently to 
be broke off fliort at the bottom, we muft remain in 
doubt, whether it moves about in the fea, or is fixed 
to rocks and (hells by a bafe, like corals, iponges, and 
keratophytons, until fome future difcovcry fliall clear 
up this matter more to our fatisfaAion. 

In examining the main ftem, or column, we may 
obferve fome fingle joints or vertebra projefting a little 
farther than the reft. There are generally three or four 
of thefe in each divifion, between the whirlsf of arms ; 
the angular parts of thefe joints end in fmall round 
knobs; but the knobs at the corners of the vertebra, 
immediately under the head of the animal, are re- 
markably larger than the reft. . 

The joints or vertebrae of the ftem vary in thick- 
nefs, as well as in diameter 3 the common thicknefs is 
about one tenth of an inch ; but in the laft four di- 
vifions approaching towards the hcacf; tfaey gradually 
diminifli, till they become extremely thin. 

We now come to what is called the head, perhaps 
the body of the animal 5 for in the center of this dry 
fpecimen, there ftill remains a cup of a cruftaceous 
fubftance, and of an oval form, about an inch in 
length, three quarters of an inch over, and a quarter 
of an inch deep 3 in the center of this, as was obferved 
before, is a fmall hole, which apparently communi- 
cates with the internal part of the vertebrae of the 
ftem : in this cup, or cavity, it is probable, vvere the 
inteftines and ftomach of the animal, as in the afterias, 
called caput Medufae. This cup is Supported by the 

bafcs 
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bafes of ^x dichotomous teftaceous arms, or branches^ 
(perhaps five is the natural number, for one feems 
irregularly placed.) Thefe lower parts, or bales of 
the branching arms, confift of three joints each, and 
furround the cup, to which they feem united : each 
of thefe divide into two other jointed branches, that 
are round or convex on their under fide, but flattifli 
on the upper, with a deep groove running along the 
middle, which is furnifhed with two rows of fuckers» 
as in the fepias and afterise. From the upper edges 
of each alternate joint of thefe br«iches, arife two 
rowsof fmall jointed claws, like fingers; thefe tvTO 
oppofite rows bend in towards each omer : each fmall 
branch, or finger, is about half an inch long, and 
one twentieth of an inch broad ; the fize of thefe 
joints diminifh a little, till you come to the lafl joint, 
which ends in a point. Each of thefe joints js pointed 
at top, and being concave, embraces the lower con- 
vex part of the next above it ; thefe are likewifc fur- 
nifhed on their concave fide with two rows qf fuckers^ 
cl^Ag together; they fecure their' prey with thefo 
oppofite claws, or fingers* 

As the finer and more fubdivided branches were 
broken off, when I received this fpecimen, I fhall^ 
in order to g^ve fome idea of them, lay before the 
Society drawings from two curious foflils, belonging 
to the excellent cabinet of Mr. Francomb. One of 
them (B) fhews all the ramified arms of the head 
clofed up together, and the other (C) plainly fhews 
the fmall internal claws, or fingers, proceeding from 
thefe arms. Thefe were found at Pyrton-pauage in 
Glouceflerfhire. The foflils themfelves, with that of 

V^o L. LII. A a a the 



[ 360 

the encrinus font me from Barbadois' (A), [f^idt 
Tab. XIII.] I have now the honour of laying befoce 
the Royal Society. 

I am, 
SIR, 

Your mod obedient iecvan^ 

Dec, 17, 176X. J^'**** s^Lu^ 



V. S* In order to give a clearer idea of this curious 
animal, I have added another- plate> \Fi^ 
Tab. XIV.] taken from the French en« 
graving of their encrinus ; and, to illuftratc 
the plates, I have given a particular ddcrip* 
tion of both of themj with proper refer- 
ences* 
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The Defcription of the Plates. 

Plate N" XIIL reprcfents, at 

A The exaiS: iize of the Barbadoes encrinus, or the 
branched headed ftarfifli» with a pentagonous 
jointed ftem, having many ranges of cylindrical 
jointed claws, difpofed^ at particular diftances 
round the ftcm,- in form of rays. 
B A curious fcifil found at Pyrton-paflage in GIou- 
cefterfliire, being evidently the head of an en- 
crinus, or ftarfifh, of the fame kind, with all its 
fubdivided branches drawn in clofe together. 
C This foffil, which was found at. the &me place 
with the former, exhibits part of a branch belong- 
ing to the head of the fame animal, wherein the 
inward fine jointed fibres, or fingers, exactly agree 
with the recent fpecimen. 
D A foiiil copied from Rofinus, reprefentin^ the 
fubdivifion of the branches of the head, with the 
jointed fibres, or fingers, as in the foregoing. 
E A piece of a branch of the head of the Barbadoes 
encrinus, at F, magnified, to (hew the difpofi- 
tioii of the joints of the fibres, or fingers. 
F The mutilated branches of the head of the Bar- 
badoes animal. 
G A foffil afteria, found in Marfton-truflel in North- 
amptonshire, and copied from Morton s hiftory of 
that county. Tab. X. Fig- 19. This plainly ap- 
pears to be the top of a columnar ftem, with part 
of the branches of the head of one of thefe ani« 
xnals. 

Aaa 2 H 
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H Two pieces of the common foffil afteriae, onr 
i;nth. its joints unitod by futures, the otHer plsdn; 
This foml is well defcribed by Dr. Lifter, in tho- 
Philofoph. Tranf. N° 112. p. 274; Tab. H, 

I . Reprefents one fingle joint of the foffil afteria. 

K The cavity at the top of the head, or rather the-: 
cavity in the center of the branched arms of the: 
Barbadoes encrinus, where we mayreafonablyfup-^ 

¥>(e the ftomach. and inteftines were contained, 
he under part of the head, to fhew the infeitioiit- 
of the arms.. 

Plate No XIV. reprefents, at 

M The Martinico encrinus, or branched headed ftar^' 
fifli, with a jointed ftem, fent to Madam Bois 
Jourdain, of Paris, by the name of palma marina. 
This figure is much lefs than the original, which, 
is eighteen inches long. 

N The under part of the head, with the arms di-- 
vided in a dichotomous or twofold manner, and 
difpofed like branched rays, each of which is fur- 
nifhed with ranges of fmall fingers, or jointed "• 
fibres, placed on each fide in an alternately pin-« 
nated order. 

O One of the joints of the mdn ftem magmfied/ 
In this figure, the five jointed cylindrical claws. . 
which are inferted in the hollow parts of the ver-^ 
tebra, or joint, are exhibited in difierent views,- as 
well to difcover their inward as their outward form * 
and texture. On the upper furface of this joint, , 
are moft elegantly expreilcd thofe curious indenta- 
tions, whicn conned the vertebrae together, con- 
2 tainiiig 
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tuning a cartilaginous fubftance, that gives ftrength 
and pliancy to me animal^ to move the main ftem*' 
in any diredtion. 

P The outfide of a part of one of the fmall arms of 
the head, with two of the jointed fibres^ or fingers, 
clofed together. 

CJt^ The infide of the fame figure^ 

JL This figure exprefles the fame part of the animal, 
but with fix fingers placed alternately oppofite ; all 
which, as well as part of the arm, in which they 
are inferted, are reprefented expanded, to fhew 
the form and difpofition of the fuckers, which are 
of the fame kind in this animal, as in the fepiae 
' «id afleria&, or what we call the cuttlefiifh and ' 
fVarfifh;. 

S This reprefcnts four vertebrae of the flem, three 
of which are cut perpefidicularly through the* 
middle, to fhew part of the fmall tube, which- 
pafies through the center of all the joints, and 
to give a- view of the- uniting of the indenta-- 
• tions. 



uvrn. J&. 



L VI 1/ 'Remarks' ^n a^ 'Paffagt (if fbe?Editer of 
' theConxmj^f^ 

pQjftr: TAwjee -J? 76j?:i: :o/^.,^ JtU«^ to 4he 

Right Hon. George Earl ^Macclesfield, 

, Prefideni of the Rtml Society. -B;^;Mattliew 

•iV^y.Xoril, ^" ' 

: *' '* , : i3 VJ^^f^ «diaoi>&^ 0f ibis Principia, <fib. iii. 
prop. ii9,);Iw«,mentipP9dJ)Iorw 
grec on the meridian, as taken about the ye?u: :i!6.35. 

The editor of the Cpondiiiance des ^ouvements 
Celedes pour TAnn^ ^[762, p. 196, has the follow* 
ing paflage : 

" On pretend audi en Angle&^rre^. que des j'annee 
" 1636, Norwood avQit trpuv^ 4e \degre;|>ar dest^ie- 
** fures prifes entre Londres et Yorck de 5730c ou 
*^ de 57400 toifes ; refultat, qui fe trouveroit d'une 
^^ exa£titude bien finguliere pour ce terns la : mais un 
^' fait plus atabentique ceft que Newton en 1666 
'^ jettant les premiers fondemens de fon admirable 
** fyftemc de la gravitation, n'avoit jamais oiii parlcr 
" des mefures de Norwood, et fuppofoit, avec tous 
*' les pilotes de Ion tems, le degre de 60 milles An- 
*^ glois, qui font 49200 toifes." 

Here this writer afferts, that Sir Ifaac Newton had 

never heard of Norwood's meafure in 1 666, (of which 

he can bring no proof) and would thence infinuate, 

;that, probably^ there never was fuch a one^ oratleaft: 

1,. .1 not 
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notfbearly^asis^pfettoScdV In either cafe, Sirlfaac, 
in thd propofidon ab(wc-mentioned, muft have pofi- 
tively aflerted wjiat he did not know to be true, or 
fcnowiugljr havc'pablifhed a.'fiaMhood. 
v;Norwdoii's biiobn3\intitulcd> He Seaman sPra&icei 
cmtainifiga' futpiakkaisaiBrobltm in Navigation^ ex-^ 
farimentalfy verified^ namely^ touiMng the Compafs of the 
Barth arid Seay and the l^^ntity of a Degree^ in our 
Ef^lijh MeaJiir^Sy &c. B/ Ricbard Norwood, Reader 
in the' Mathematics: He tells us, that having obferved 
thfi.lattitade of London in the year 1633, ^^^ that of 
York in 1635,/betineafiuredthe diftance of the two 
cities, in his return fi-om York to Londbn ; and the 
account hergives of his' meafurement is £> cVear and 
ingenuous, that the reader will find noK:aiife to doubt* 
<;idier his abilities or his fidelityi^ 

The book was firft publimed in the year 16^6, 
and hath fince gone through many editions, the ei^th 
being printed in 1668. The title above-mentioned 
is likewiie found verbatim in London's catalogue df 
themofl: vendible books in England^ publifhed inthe 
year 1658, twelve yeai^. before Picanl mealhred a* 
degree in France ; {o that the authenticity of the ftft, 
that Norwood's meafure preceded Picard% cannot be 
doubted. 

The editor of the Connoiflaiice, p. 195^ 196, has 
given a lift of different meafurestofd 'degree, according 
to different authors, i»dio had either adtually attempted 
to meafure one themfelves, or had adopted the mea* 
fure in this lift for a true one. Among thefe, he has 
moft difingenuoufly put Sir Ifaac Newton's name to a 
meafure of fixty Englifli ftatute-miles j which muft 
i°^ply> that Sir Ifaac believed this to be neareft the 
■ truth. 
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truth, tit I he knew of Picard's meafure in 1670* 
Whereas it does not appear, nor is it at all probable^ 
that he ever preferred that rude conjeftural meafure 
to the meafures of Snellius, and odiers well known 
to the learned world before the year 1666 ; but being 
at that time retired from Cambridge, on account jq£ 
the plague, and abfent from hb books, having oc- 
cafion to ufe the diameter of the earth in a calculation, 
he took the common account in ufe among feamen, 
as Dr. Pemberton has related, in the preface to his 
View of Sir Ifaac Newton's Philofophy. And this 
anecdote feems to be ail the authc^ty the French 
writer had, for afcribing that meafure to Sir Ifaac 
Newton, and for aflertinfi^, that he had never heard 
of Norwood's meafure in the year i666. 

If his view was to do hofiour to his own country,, 
by depriving others of their due praife, the v^er part 
of his countrymen will not think diemfelves much 
obliged to him, well knovrtng, that the reputation 
of a great kingdom, whkh has ib long diflinguiihed 
itfelf in £urop6 by men eniinent in aite and arras,: 
does not4bmd-fn need of <he vamMhof £iich unge- 
nerous jsra^ces. 

. My Lord, 

,: Widi great refpeca, j 

Your Lordibip's 

moft obedient fervant, 

Nov. 19, 1761. Matt. Raper. 

f LVill. ;fo' 
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LVni. An ExtraSi of a Letter ofMmpeur 
De la Lande, of the Royal Acadeny of 
Sciences at Paris, to Dr. Be?is, dated th^e 
March 2,6, 1762. Tranjlated from the 
French* 

*<^May 13, y Have received, wth a great deal of 
' 1 gratitiMte,72ifiS«/3w»VPra^V^, which 

you were fo good as to &nd to me. I return you my 
moft humble thanks ior it. I had never heard, diat 
Norwood's meainre had been nrinted lb early as. the 
year 1 636 ; and I did^not diinc, that befoce Newton, 
that is, before »666i it was at all known. I afluire 
ybu, that I will pubUih ia our JMbwir/i an cxtradt of 
this book, in order to do homage to the Ubours of 
rthat celdivated Eoj^iflumii, w£> had preceded tls 
with relatioQ to tiie £gDDe«af the earth. I am ibny, 
-that I have ieeptied to have been In doubt when I 
fpoke of it, and that my ^hook 4s already dt^)eried : 
but I (hall find an opportunity to repair this another 
time. In the mean time, do me the ju(^ to ob- 
ferve, that Idkl not/iay, that Norwood's meafure did 
not exift ; but only, that Newtofi'hitl no knowledge 
-of it, as feems to refult from: the teftimony of Dr. 
Pemberton, who relates, that /Newton having had 
the notion of the attradtion of earth upon the. moon, 
was diverted from purfuing it, by obferving, that 
the eardi was too large not to produce a greater at* 
tradion. If any member of your illuftrious Royal So- 
ciety is offended with my rcfledions, I defire you to 
Vol. LII. Bbb make 
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make my excufes to him, and to affure the Royal So- 
ciety of my mod humble refpedts- 

** J'ai rccA arec bcaucoupde reconnoiflance le livrc 
" de Seaman s FroBicCy que vous atcs eu la bonte dc 
'•* m'envoyer : je vous en fais mes tres humbles remer- 
" cJmcns : je n'avois jamais oiii dire que la mefure de 
«* Norwood eut ete imprim^e des 1 636, et je ne croiois 
" pas qu avant Newton, c*eft a dire avant 1666, on 
" en eut en connoiflancc. Je vous affure que je fcrat im- 
«* primer dans hos Memoires un extract de ce livrc 
«« pour rendre hommagc aux travaux du cclebrc An- 
^< gl6is, qui nous avoit pr6cede fur la figure de la terre« 
<< Je fuis fadl6 d'avoir paru en doute lorfque j'en ix 
^ parl^, et'quemonlivrefbit d6ja diftribu6 par. tout; 
^ mais je trouverai bien Toccafion de reparer cela une 
^ "autre fens. Ccpendant, £dtes moi la juftice d'ob- 
" ferver, que je n'ai pas dit que la mefure de Norwood 
^ he futpas'cxiftente, mais feulenieht que Newton 
^ n'en avbit pas connoii&nce, comme il femble refulter 
*< du temoignage de Pemberton, qui raconte, que 
'* Newton ayant eu Tid^e de Tattra&ion de la terre 
*< fur la lune, en fut d^tourn^ fur ce que il vlt, que la 
*^ terre ctoit trop grande pour ne produire pas une 
^^ plus grande attradion. Si quelqu*un dans votre. 
^ itluftre Society Rojrale eft blefli^ de mes reflexions, 
^ je vous prie de lui en fairc mes excufes, et d'af- 
^ furer la 8ocict6 Royale de mes trcs humUes xe^ 

r fpcas**: 
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LIX. Obfervattm of the Tranfa (f Venus 
over the Sutty June 6^ 1761, at the IJland 
^Rodrigues; by Mr. Pingre, of the Royal 
Academy of Sciences at Paris. Tran/lated 
fromthe¥t&[ichy hMdXthRVfMsXy^ M.D. 
F. R. S. 

Read April 29, TUNE 5th, at about 18"* 30', the Sun 
1762. J ^1^ amidft very thick clouds. 
At 18* 43' 51'^ Venus was entirely upon the Sun's 
difk ; the exterior limb of the planet beings at the di« 
ftance of at moft 15^^ from that of the Sun. The 
intervening clouds did not permit me to meafure the 
diftance more exadUy. I made ufe of an iS feet re- 
frading telefcope. The following obfervations were 
made with a 9 feet teleicope of tho-iame land : 



True time. 



h / // 

19 3 54 

la I 
19 4z 

25 3 
29 33 
34 9 
41 18 

ao 24 46 



DMiDcenf th* 



// 



I 17.1 


1 a9.a 

2 lo.a 


2 35*7 
2 38;6 


a 50.1 

3 5-8 

3 41-6 

4 4S-4 



JHaflily^ on account of die 
I cloudsi 

The fame. 

Somethin|; better. 

:: Becaute of^cV>uds. 



Bbb2 



True 
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True time. 


DiiUnce of the 

limb.. 


v t ft 


/ // 


20 34 56 


5 6.6 


48 ss 


5 2-3-4 

5 26-.2 


50 24 


54.49 


5. 3^-9 


21 I 19 


5 3«-7 


12 43 


5 47.8 


19 17 


5 5»«2 


23 20 


5 52.2 


25 27 


5 52.6 


. 28 js 


5-: 53^0 


32 35 


5 53-4 


, 32 56 


5 53-4 


38 13 


5 54-6 


41 7 


5 55-7 


51 16 


5 55-3 


^? 31 


5 55-3 


58 18 


5 54.2 


S12. I 5 


5 5I.-5- 


5 H 


5 45-9 


10 39 


5 4o.a 


18 53 


5 32.6 


25 24 


5 «5i 


32 22 


5 137 


40 4 


5 2^ 


45 26 


4 51^1 


53,35 


4 34-0 


54 43 


4 3«-« J 



♦ That is to %, goocL. 
, High wincL, 



fVcry good, and the r 
* *s grcatcft phafis ofi 
t the eclipfe. . 



'..':n,v^ \ 



\ y 



. CBccaufe of thc.high\ 
•'^t wind. 



True- 
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True time. 


D-ftaaceoftJie 


h / // 


t ft 


22 56 58 


4 28.4, 


59 37 


4 24.6 


23 3 13 


4 17-0 


5 39 


4 9-5 


7 24 


4 1-9 


11 6 


3 54-4 


ir 6 
18 40 


3 46.8 


3 37-35 


23 7 


3 ?7-9 


25 44 


3 18.45 


29 20 


3 9-0 


3f 54 


2 59.55 


36 57 


2 50.1 


40 33 


2 40.65 


43 54 


2 31.2 


47 9 


2 21.75 


50 55 


2 12.3 


54 H 


2 2.85 


57 20 


I 53-4 


17 


' 43-95 


4 34 


1 34.5 


7 17 


I 25-05 


II 16 


I i5.a- 


14 28 


I 6.15 


J7 49 


56.7 



:: High wind; 



« 



High wind.- 
High wind. 

Wind. 

Wind. 
\Wnd. 

Gentler wind. 
Wind.. 



Iwind. 






llie diameter of Venus, meafured fereral times. 



54"4. 



The. 
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The following obfervadons were made with the 

1 8 feci telcfcope : 



// 



a 34 47 The contact of the occidental limba. 

f Venus, almoft got off^ is covered with a 
S^ 5 1 cloud. 
52 23 It is ftill feen, but litde ; another cloud. 

{The Sun's difk feenis (till a little altered ; but 
this perception i$ faint, and a new oloud 
prevents my malpng a better obieryation. 
54 21 The tranfit is certainly ended. 

I found the l^t^4o of qiy. (fi^fctyzUxj to be 
19® 40' 40'^ fbuth. 

As for the longi^d^ t^e &>llovfing obfervations 
are the only ones, which the iky^ alnaoft conftantly 
cloudy, in the night-time, pero^itjtied. n^e to make, 
amidfl: the tumult of arms. ' ' ^ 

June g. An immei^^i^ of t^ifk% V.nder the dark 
difk of the Moon, 8^ 46^ 24":. Jpc immdtfipr^cer- 
tainly did not come (oqfipf! ; but^ on account of a light 
cloud, which then p9^A over the Mpon, it might 
.have happene4:*itttt4§:J|ft^ The dopb^, however^ 
cannot extend beyondi%'^.<if ^mc-, Thd ftar pafled 
to the north of me Moon's center, X could not fee 
the emeriion, becaufe of the clb^ds^ I made ufe of 
the 9 feet telefcope. . • 

June 21. A very uncefta^ o^%ara^on of an im- 
merfiop of f in A, at 9** 30^ i6'^i" I thought to 
fawe bad bef6re a %hT^orthe fljur; but dare not 
affirm it. At lo"* 10' 45^^ the emerfion was cer-i 
^tainly obferved, with the fame telefcope. 

Jant 
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June 22, at 14^ 48^ 55'^ Immcrfion of the firft 
fetcllite of%. A good obfcrvation, with the 18 feet 
tclefcope. 

July 16, at 14'* i' 23^'^, the Moon and a- * 
-get together under a light cloud, and I lofe fight of 
the flar. I believe this to be Uie true time of the 
inimerfion. It is at leaft certain, that, after 5 or 6^', 
the cloud being difperfed, the ftar was covered under 
^e fouth part of the Moon. I made ufe of a 5 feet 
tclefcope* The clouds prevented niy obfcrving the 
cmerfion, as likewife the eclipfe of the firft fateilite 
of If. 

July 31, at 12^ 16' 7^^ an immcrfion of the fb- 
cond fiitellite. A very dubious obfervation. 

The&meday, at 13'' 10^ 29''. Immerfionof the 
ifirft fateilite. A good obfcrvation, with the iSfeet 
tclefcope. 

September I. Immcrfion of die firft iatellitc, at 
'9^ 49^ 40^^. Doubtfiil to a few Seconds, ^o& account 
4^f die douds ; with the fiime tclefcope. 

The variation of die magnetical needle is lo"" 42^ 
N. W. 

la my obfervadon of Venus, I found its diiameter 
much mialler than I expcded. I am fhort-fi^ted; 
ibme Ught douds, wfaidi now and then pafied over 
die Sun, had obliged. me tank only a flighdy fmoked 
glafs; and laftly, the objedive-glafs of my 9 feet Ce- 
lefcope does ndt appear to me fufiiciendy p^fed. I 
could not meafure widi the micrometer the diaincter 
of die Sun, which fomewhat exceeded that of the 
£cld of my tclefcope. The i8fecttclcfcq)c, which 
lufed in my obfcrvation of the cgrcls> is excellent 
z I don't 
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I don't doubt, that, if I could have adapted the mU 
crometer to it, the diameter of Venus would have 
appeared larger than it did with the 9 feet telefcope. 
I believe, that, by adding the femidiamcter of Venus, 
as I obferved it, to the greateft phafis 5^ SS''^7^ ^^ 
during from the fum one half of the excels of the 
true diameter of Venus above the obferved one 54' 4, 
and laftly, by fubftradting the remainder from the iemi- 
<liameter x)f the Sun, the lead diflance of the centers 
will be found pretty exa^ly ; which was one of the 
principal obfervations I propofed to make. 

My obfcrvations of the dliftances of the limbs, or at 
leaft the greateft number of them, cannot be depended 
upon, to more than one fecond. In this almoft un- 
inhabited ifland, I wanted feveral conveniencies ; and, 
notwithftanding all my endeavours, the high wind 
often difordered my inftxument. 

Hie method I made ufe of, appeared to me to be 
the beft for the determination of the parallaxes of the 
Sun and Venus. I knew that this phenomenon 
would be observed elfewhere, by methods, that would 
more diredtiy determine the moft important elements 
of the wbit of Vinus. 

I have feen no fatellitc of this planet ; nor was Mr* 
Thuillier, profeflbr of mathemadcs, and appointed 
to affift mej by the King and the Academy, luckier 
than myfeif^ 

I prefent thefe xAfervations to the Royal Society of 
London, as a juft tribute of my efteem, my refped, 
and my gradtude, being fenfible that I owe to fome 
of the members the paftport, which the Englifti ad- 
miralty were gracioufly pleafed to give me. 

I have 
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I have already nqiade ufe of fbme othef oppoTiainU 
ties, to convey my olbfemtipn into England s butnoj 
knbvKmg whether it was tttedved, '1^ fHad this prcfent 
cjdgjf^ ^ich:|$ bodivmoR «6|)iQ^ fbmcwhat 
tnore correa. 
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LX* Obfervations made at the Cape of Good 
Hope ; >^i^rc<IibarIesvMafon « 
Dixon ; -redmed; to'^pparm Ttmby Mr. 
Mafon. With an Appendix. 

■•' r'^ead April 22, 1762. 

TABLE /of tbf ofa^e.(£t*gla(s micrometer, applied 
tb'thepbjefi:-e^^ tube of a rcfledting tele- 

fcope rftW^'lwt'^fbcal lengthy its focal length 
being 495*48 inches. ' . 



Inches. 

I 
2 

3 

4 
5 



A 1 I Decimals 
A"«'*- of an inch. 



7 5-9 
14 11.9 
21 17.8 
28 23.8 

35 297 



•iO ,x.. 



•OS 

.10 

•»5 

.20 

•as 

.30 

•35 

.40 

•45 
•SO 

•55 

.60 

.6s 

•70 

.80 
.85 
.90 

•95 
1.00 



) :■■ 



Angle. 



21.3 

42.6 

3-9 

2S.2 
46.5 
7.8 
29.1 
50.4 
II.7 
330 

3 543 

4 15-6 
4369 
4 S8^a 



Divifions 
ofVernier. 

I 

% 

3 
4 
5 

6 



19.5 

40.8 

2.0 

«3-3 
44.6 

5-9 



9 
10 
II 
12 

»3 
»4 

:i 

;i 

>9 
20 
21 
22 
23 
»4 



■ 



Angle. 

o.8ja 

2.6 
3-4 
4-3 

S-i 

6.0 
6.8 

8.S 

9-4 
10.2 

IX. I 
II.C 
X2.i 
13.6 

16.2 

17.0 

17.9 

18.7 

19.6 

20.4 
* ai.3 
MlMO- 
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MemoHanda. 

The body of the obfcrvatory (crcdled at the Cape) was circular, 
the radius of which 6\ feet in the clear j the height of the 
circular wall 5i feet ; the roof conical, suid moveable, (made 
of board) a lid in it of 3 feet breadth, to op^n, which was eafily 
turned to any part of the heavens, as the whole top moved 
freely. 

The clock was fixed againft two pieces of timber (let near 4 feet 
into the ground) of 10 inches by 8 ; thefe pieces being joined 
together by pias of i4 inch diameter. 

The DKan of Farcnheit's diermoittetcr, as it ftood at 

6 or ^ in the morning, noon, i or 2*» after, ^and 

7 or in the evening. 

From 27th of May 1761 to June loth 59.5, Extremes 53 to ij, . 

From loth of June to 20th - - - 59.2, Ditto. - 50 to 67^ 

From 20th of June to 30th - - - 57.9, Ditto - 51 to 68. 

From ift of Jidy to 15th - - * - 56.3, Ditto ^ 50 to 65* 

From 15th of July to 30th - - - 54.3, Ditto - 47 to 6o« 

From iftof Auguftto 15th - - - 56.9, Ditto - 4^ to 66. 

firom rsth of Avguft to 30th - - 56.0, Ditto - 48 to 68. 

From jft of S^pti^ber to 15th • - 57.4, Dit$o - 50 to 69. 

\Fx9mfij3th of!lS.qpt9|nber to 26th * 54.89 Ditto - 49 to ^4. 

ii" /:*.:/.. '.:' ! 
i ^ 47 ufosk iSth Jolv, In 4]ie monti^B, and .69 the ift and 14th 

of September, in the aftetnoon. Thefe wtre the greateft aif* 

fbittocesr I (aw. 
June'6th, at the end of .the tranfit,. 55. 

adffu Thofe oUenrations marked : are a litde dubious. . 
Thefe; marked! :: are venr dubious. 
' r ^Die traiifitiMras obfervpa with the power that magnified 
: \ ;120 time. 
r ' The edipfes of the fiitdlites of Jupiter with the fame 
fower. 
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The adjuftment of the nonius of 
the micrometer, thus - - - 
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Mean = — o o,52'=: o.4tol>e 
MAd^ tor&p^ <ii(ery.tf^M|^ 4 fa^q^to the I^b^nd^^. 



1761. 
April 

May 
h a* 

»4- 



Obfervations made at the jCape QrGk)Qd^P^ 



Ard?ttl in 83*fc bajr. 

Carried the inftrumeiits-afhore. 

Set the- clock goiog, the pendul«i bavii^ not Wen atcered fioce 
it came from Lon<ipm - 



Tkequadrtttrbeiag (xed, diefhtmb- 
line {hewing it did not tMie. 

' Stir8::(xiA(l the* |Ttolh»»'M«Mid 



Going 
<>Fthei] 



Procyon. D 4'*May. 
h / // 



54 



2 la 

14 36 
17 -74 

Pvooyoii. f 5th^ 

2 33 47 : 
36 26 

39 7i 



Bracyiaii.-^ 5di. 



^4»4 
12 l9' 
T4 51 



Phje^oii. (f Ml. 
2 31 31 
34 ^ — 






2 it'it 



WMer, 



Mix 

• to- 
ri. 

M3 

>5 

•7: 

f« 

2 

■ill 

-St' 

*3 

»4 



;i 



7- 

A.M. 



J6 
55 
55 



P.M, 

«S 

62 
60 



60 
60 
6oi 

$8 

58 
59 



60 
S«1 6' 



[P.M. 



57 



6+ 
63 

6oi 

63 

6»{ 



6S 
6»i 



63i 
63 



1 761. 



1761. 



May. 



Mm, kfld 
tooktlMollicr 
«ift«» wJudi 
doodf pie- 



llltlidl. 



May 



Stars palTed the 
wires per clock, 

Caftor. o :io*\ 

a 55. a8 
Cio.u<]s. . 

56.265- - 

57 6J 

Pollux. lA'^ 

4 17 
* Sf 

7 «i 



[381] 



The ftars returned 
to the fame plane. 



Caftor. 

h / 



9 la' 



th 



Pollux. ifK^ 
a 
4 57* 

5 T 

Reguliis. i<^. 

3 33 aj» 

34 42 

35 39 + 
^7'Sfr 

Time per dock. 

h ' /' 

■ I 

1 I J 84 — 

*9 5a 
251 26i 

Pftx7on. 18*, 

2 34 3*^ 
35 ii 
37 *6 

37 5« r-r 
a 3* 4*1 



Clouds. 

2^9 30 
5« Sa 
52 32 

Pollux. 13' 
3 o Hi 
2 o 

349 



>tk 



>PoHux. 14.'". 



-.:3r'^ ,0 . 
59 43'— •. . 



«^33— 1 
- »4»i 
5 9 + 
5 43 

Rcgulus!. J7'^ 
3 ji 6 
32 »5V 

3Si38 — 



55 34 a8 yProcyon appaient or 

56 59 p > obferved seoidi di- 

57 56 2 J ftances. 



Proey. 19' returned. 
2 32 17 — 

3* 43I 
35 " 
3i34*« 
,3637 — 



l|6i. 



I76i. 
May 



June 



t 382 ] 



Time per clock. 



5 2+ 

5 36 



Cloudy. 

The eclipfe of the ^ had been begun fome time> 



6 35 5 Entrance into total darknefs 

7 58 20 Emerfion - - - - - 
9 6 30 The end of the. eclipfe - - 



10 53 28 



■7 fi0 53» 

• > all very clear < 12 15 37 

•3 C13 23 42 



Hitherto the dock ftood on a lower floor, near to the place intended for 
the obfervatory ; and the obfervatory^ being now finiflied, I put the 
clock into it, wound up the penduium> and fet it to nearly fyderial 
time. 

No obfervations were made material to June 5th, it being cloudy near 
all the time ; but the $Ay in the evening, it fortunately cleared up. 



if 




o^ Antare8» I fet the quadrant to 
o I thefe even minutes, and then 
o I waited for the Aar paffing of 
oJ the wire. 



Clouds. 



Equal a 

Eaft. 

Time per clock, 
h / // 


[titudes. 

Weft. 
Time per clock. 


Parted the me- 
ridian. 
Time per clock. 


^ . 


12 19 45 
22 I2i 

Clouds. 


20 8535 
10 21 + 

Clouds. 


16 16 i6i 
J 


Antap 


Clouds. 
56 59 


19 35 37 + 
37 4l 
40 30 


16 16 18 
i6 i6 174 


JDitto 


13 4 58 - 
^ 7 24 + 
Clouds. 


19 22 44 
25 II + 
^7 37i 


16 16 17I 
16 16 i7i 


Ditto 


13 16 13 + 

«8 39 
21 7 •. 


19 II 29 »- 

13 S5\ 
16 22 : 


16 16 18 
16 16 17^^ 
16 16 17V 


Ditto 



Q € m 



Antares point 50 40 O 



44 o o 



41 20 o 



39 o o 
I76I4 



ij6i. 



9 5'- 



Equal altitudes. 



[383 ] 



June 
8 5^ 



Eaft. 
Timepcrclock. 

16 9 39 
12 29^ 

II 44 

24 37 
27 «7 

16 33 16 + 

■ 39 16 

Timepcrclock, 

h ' /f 
12 O 

o 35 o 
o 48 40 ' 

52 o 

1 o. a. • 



Weft. 
Time per clock, 



I 18 7 

27 18 

30 4 

33 5 

35 »S 

37 40 

39 o 



44 
4« 



»3 



5 54 - 
8 45 : 

" 34 



22 53 46. 
56 37 
J9 3' 

22 41 58. 

44 59 
4758 



Pafted the me- 
ridian. 
Time per clock. 

k ' /' 

19 40 37i 
19 40' 37i 
19 40 36^ 

19 40 36i 
19 40 37 
19 40 37i 

19 40 37 

19 40 37l 
19 40 37 



O / // 



> a Aqutis 64 48 

> Ditto '- 6s 

} 



20 



40 O 



Ditto ^. 60 40 ; O 



Tranfit of Venus. 

{The O'ufcfetided in a thick haze, 
tered a dark cloud. 
The firft fight of the planet. . 
J Voy hsaf. , 
Cloudy. 
Ditto. . 



and immediately en<- 



Ptfrta of fhe 
.miecometen . 

Indies. ^ 
3 9^ S 

3 9$ S + 

3 9S IS 

4 00' 

404- 
4 o 17 :: 

4 40 23 - 
4 40 20i 
4 40 a» + 
4 40 t3l 



rThe O 's Autheft limb from 9 's fartheft 
< limb. That is, theo's northern limb 
L from S 's fouthern limb. 

Ditto. 

Ditto. 

Ditto. ' j 

Ditto. ! . 

Ditto. • 

The O *8 diameter.*^ By a mean of thefe 
Ditto. 
Ditto. 

Ditto. : J i$sz iJL' 33' .3. 

17DX. 




June 



^9 10. 



Time per clock, 
h / /' 

1 48 20 
50 58 

55 30 
57 
59 <^ 

a 2 23 
3 55 

2 39 i6 

56 so 

2 39 12 
56 48: 

3 10 
950 



[ 384 3 



Parts of the 
micrometer. 

Inches. 
4 10 o — 

4 10 5 

o 10 jg\ 
o lb 20 - 
o 10 19 + 

4 19 19 - 

j4 !» 22i 

4 2b s + 



fThe©*s farthcft; limb from ? 's futheft 
1 limb, as beford. 
Ditto. 

Venus's diameter, r Br a metn d tliefe thfM 

Ditto. > eb(er?atioot, the dUrac- 

Ditto. J toofVaiBiit3s59".6. 

The o *8 fartheft limb from ; % as before. 

Ditto. 

Ditto. 



The time of internal contaft 1 ^^ ^^^ (21 3^ 5a — 
Ditto eictcmaji - - ^ -J ^ I21 5^ 23 — 

j Ditto, per Mr. Dixoiu 

Cbudy. 

Saw theo (but no AtiBite^i Qoudy after, ttlli night. 



N. B. The adjuftment of the nonius of tEfc micramecer is u|>on the 

17th May. 
When I faw.the planet firf{v'^pcn|)hc>7f ^^^ that of thb Sun's, 

were in a great tremourj but'Dhis vanifhed, as the Siin rofe» 

and became well defined. 
Four mintttts: bdfone' the internal oontaift, the Sun's diflc was 

entiidy bid by a cloi^, foip.abo^t'pne minute^ ' 



Equal altitudes 



Timeperclock. 

12 51 39i 

54 si 
56 32i 

13 4 32 
6 59 

ft Clouds^. 



Time per clodi. 

h ' f 

19 35 i^ 

^ 37 35 
Clouds. 



19 22 17. 

24 44 
27 10 + 



PafTed ttie mer. : 
Time per ckxdL. 



1635 S»& 

16 liji 



/ ... 



i6i i5.5ii 1 ' 

16 1:5 50^ t>Antaie^ ^ o ; o^ gj 



H 



I 
ittoo ^ 20 I o 



VO 



v^N 



iy6u 



ij6i. 

June 
V II. 



Altitude. 
Time per clock, 
h / // 

20 13 S5 



[385] 



Apparent tine* 
f The fecond fatellite of V immergcd. Foggy 1 • ' " 



I air. The fatellites appeared feint 






14 S« ^4 



« la^ 



O 14- 



^X5- 



9 16. 



Equal altitudes. 
Timeperdock. Time per clock. 



12 19 loi 
21 37i 
a4 5i 

12 35 ai 

37 48 
40 16 



19 33 40 



12 19 I 

21 28i 
23 57 



12 35 65 

37 34 
40 1^ 



22 45 -6 



12 



35 c| 

37 28 ^ 
39 55i 



j 21 9 30 



h 
20 



7 2oi 
9 50 - 
12 18 



PafTed the me- 
ridian. 
Timeperdock. 

j6 15 4S 
»6 IS 43* 
16 IS 44V 

16 IS 43 
16 IS 42i 

16 IS 434 



Antares so 40 O' 



Ditto - -47 20 o- 



J>o 



I 



19 SI 10 4- 

53 37 
56 6 - 

< The 4r x'^"'g>'"'>™'"C'Scd behind the ]> 14 7 12 

< The occidtation was at die D's northern limb, near th«- 
I interferon of light and darknefs. 



20 



7 10 
9 38 + 

12 6: 



«9 50 55 + 
53 as 

55 50 + 



Zenidtdiftance 



19 so so 
53 '8 
55 44s 



»6 15 33i 
16 IS 33v 
16 J5 33* 

16 IS 28I 
16 IS tSr 
t6 J5 2ti 



3 « 



6 



i& 15 227 
16 15 23 



Antares 50 4o{o^;^ 

} Ditto - - 47 
r 



ff 

6 



VFomsdhaut upon themeri- 
J dian. Plane of the aua- 
' I drant facing the weft. 



} 



Antares 



• / // 
- 47 20 o 



The third fatellite of V emerged . - - - 152632 



Voc. LII. 



J>dd 



17^1* 



1761. 

June 
9 16. 



Altitude, 
rime per clock. 

22 44 55 



1 386 ] 



Zenith diflance 



3 3 45 



r Fomalhaut upon the men* 
< di2tn^ Planerof thrqaa* 
L drant facing the eaft. 



U iS* 



» »9- 



h 20. 



G 21. 



Bj the obfervations of 'Fomalhaut, it appears the quadrant does not fhew 
the tmie angle, I new-adjufted it, &c. &c. 



Equal altitudes. 



Timepcr clock, 

16 S3 49i 
57 o - 

17 o 12 



" 44 40 

23 18 35 

Equal a 

12 x8 34 - 
2t il 
s 23 30 - 

14^50^41 
tS 44 45?' 

16 15-^8 - 

17 7 40i 

18 40 50 — 



Time per clock* 

22 18 44i . 
21 j6« . 
25 7 -, 



Zenith diftance 



PafTed the me^ 

I ridianw 
Tlmeperclock. 

19 39 aS-t 
13 39 *H 

3 2 28 : 



1 

f f Aqu 



Aquila 



• f if 
S7 5 o 



r Fomalhaut upon themeri- 
< dian. .Pla^eofthequa- 
,1 drant facing the eaft. 



Tlie fccond fatellite of Ijl immerged 



titudes. 
h / // 

20 6 36! ; 

9 ?Si 

II 33 ^ 

^cnith diftance 
Ditto - - 
Ditto - 7 
Ditto - - 
Ditto - - 



23 21 54 



Piflcdthemer.l 



'6 IS Zi W ^ 
•16 JS ' 3i >Antarcs«- 
16 IS 3i J 



■ 


17 27 


II 




• ' 


*fi 


- 


so 4P 






/ // 

35 40 
3^ 32 

8 2 s6 

9 II 38 
7 3ti 34 



y Scorpii upon die merid* 

Antares. 
d Ophiuchi. 
9 Sagittarii. 



Of 



The firft fatellite of l( immerged • - « - 17 22 2< 



Equal altitudes. 

k f if 



2 22 S4 *- 

26 s + 
29 24 + 



9 31 47i 
35 4l 
38 17 



PaflMthemer. 

6 o 3s4 
6 o 35J 
6 o 3si 



jsun'i 



s limbs. Mr. Dizoa; 
17(1. 



1761. 

June 
O 21. 



.»M. 



* 23. 



Altitude. 
Timeperclock. 

h / // 

13 12 46 : 



Timeperclock. 

15 52 35 : 
55 2ii 
58 7- 

2 14 2si , 

«7.33i : 
20 424 



f n ] 



Zenith diftance 



Equal altitudes. 



26 57i 
33 2 



t 



n «a 35 

1+ 4 54 

34 o 

15 Vk .0 

13 12 37 

14 4 44 
34 

16 14 o 

22 33 30 
Clouds, 
r 36 6 



Timeperclock. 

h ' /' 

23 20 14 
22 59 + 

25 45i 

19 48 36 +. 

: SI 46* ■ 

54 55 

35 514 . 
39 7 + 
42 21 + 



Zenith diftance 
Dftto - 
, Ditto - 
.Dlitto - 

'Ditto '- 

Ditto - 

Djitto - 

Ditto - 



20 O 55 

PaflTed the me 

ridian. 
Timeperclock. 

19 39 io« 
19 39 io« 
1,9 39 10^ 



6 
6 
6 

6 
6 
6 



24 



4 39 + 
4 40 

4 40 

4 39 
4 38i 
4 39* 



54 20 45 
$1 59 52 
^i 26 10 

24 I 8 
|4 20 42 
Pi 59 48 
3 3 



I ;8 



Spka upon the m^dianf 



• r /# 



> a Aquilx - ^7 40 • 

> Sun*8 ^mbs.'S 
[Ditto. J 



Spica upon the meridi^, 

Ar£lurus, ditto. ^ 

I Bootis. 

oj Coronae borealis. 

^pica upon tfi^ itieridian. 
Ardlurus, ditto*. 
I Bootis, flitto. ' 
AntareSy ditto. 



22 44 O 



The third fatdlite of 1( not immergedr 

Clouds," 

It was immerged, ' 



4 



I i i 

From this Jay to the ift of Jul)r> cloudy, with|ftroDg winA aild iiin« 



Ddl 2 



0"?::t 



I n 



1761* 



n 1. 



» 3. 



* 7- 



» t; 



[ssn 



1761. 

July 
« I. 



Equal altitudes. 



Time per clock. 

12 58 24} 

13 o 51 + 
3 '8 

H 29i 
16 55 
19 23 + 



17 17 23 



16 3s 27 

17 17 a 
i8 5 o 
aa 44 

16 35 30 



18 
aa 



ft 
I J 



16 



'7 
o 

44 



o 
o 
o 



T' me per clock, 
h f If 

19 as 46 r 

28 14 : 
Clouds^ 



19 o 
la 



o 
81 
H 35 



JPafled the mer. 
Time per clocks 

16 14 3a : 
16 14 32V 



16 14 32^ 
16 14 32^ 



Zenith diftance 



Ditto ^ 

Ditto - 

Ditto ~ 

Ditto - 

Ditto* - 



Ditto 
Ditto 
Ditta 

/ 
Equal altitudes. 



258 



6 S. 



3 40 48 Se 

2 58 8 S. 

4 1 45 N. 

3 3 



8 N. 



Antares 



Ditto - 



4a 20 O 



3J o 0^ 



r X Scorpii upon the meri- 
)t dian. Plane of the qui^ 
L d« 



, 3 40 5a S. 
a 58 o S. 



H ^3 

** 4? 

19 16 

35 »♦ 



»7 
5 



o 



*& 35 19 

17 17 o 

18 5 o 



«9 



9 33 

12 O ' 
14 264 



Zenith diftance 

Ditto - . 
Ditto* - - 



Ditto - - 

Ditto -. - 
Ditto - - 



I 4a N. 

3 4N. 



PafTed the mer. 

16 14 24i 

>i6 14. a4S^ 

16 14 a44 

• o. /. // 

3 41 3* : S. 

2 58 40 S. 

4 I. o N. 

3=4* 34 S. 

X 58 48 S. 
4 X 8 N. 



{ 



drant weft. 

f f* Scorpii upon 
L the meridian. 
X Ditto. 
I Sagittarii^ 
Fomalhaut. 

f* Scorpiinipon- 
the meridian. 
X Ditto. 
I Sagittarrr. 
Fomalhaut. 



Plane of 
the qua- 
drant fii- 
cin| the 
weft. 

Plane of* 
the qua* 
»drantfa- 
ine the 



o / /# 

Antares point 39 o o 



[1* Scorpii uponvp,^^^. 
L the meridian. 1 jt^kvm, 

X Ditto. I '•clofifc^. 

» Sagittarii. J. **• 

U Scorpii upon Yp,^^^^ 
I the meridian. I mudmK 

- «^- p filcil«tlM 



X Ditto. 
i Sagittarii. 






vjpu 



i 3«9 ] 



1761. 



July 
n g. 



D 12. 



I 15- 



Equal altitudes^ 



Time per clock. 



»3 


1+ 


»3 




16 


3? - 




19 


61 


16 


35 


8 


»7 


'7 





18 


5 





22 


44 






Faffed the me 
ridian. 
Timcpcrcfofek. TImepcrclock. 



h 

»9 



9 a^l 

II 49 + 
14 16 — 



Zenith diftance 

Ditto - 
Ditto - 
bitto - 



Equal altitudes, 
h / 



n 31 39 - 
34 s 
3^ 33 - 



15 50 45 + 



18 51 25 

53 5J + 

56 J9i 



Zenith diftance 



h 
13 



Equal altitudes. 



O O 
33 49 

36 n - 



17 »8 30 



'7 



18 



18 51 loi 

S3 a8 
sO 5 



16 14 i4i 
16 14 14 

16 14 14^ 

o / // 

3 41 28 

2 58 46 
I 10 
a 33 



4 
3 



PafTed the mer. 

1^ 13 59 
16 13 59 
16 13 59i 



14 47 22 



Failed the mer. 

i r It 

16 13 43I 

»6 13 43* 



^ Antares 



39 o • 



r f* Scorpii upon 
L the meridian* 

X Ditto. 

^ Sagittarii. 

Fomalhautk 



Plane of 
the qua- 
drant fz^ 
cing the 
eaft. 



Antares - - 35 20 o 



9 Scorpii upon the meri4 
dian. Plane of the qua- 
drant facing the wdft. 



Antares 



3S 20 







{ 





Nonius of the 




micrometer. 




Inches, 


45 18 


»5 X5I 


5* 55 


30 3 


57 58 


40 5i 


2 15 


50 IIx 


7 45 


65 6 + : 



a Sagitt^irii made a near appulfe to the ) 's limb. The 
eye could not difcover by the telefcope^ that it altered, 
its diftahce, till about 17^ 35'. 



Moon's fduthern limb from ^ Sagittarii. 

Ditto. 

Dkto. 

Ditto. 

Ditto, A Kttle hazy. 



July 
? 17- 



J 10. 



* II. 



* 29. 



Aug. 
« 7- 



fl& 8. 



& 9* 



Equal altitudes. 

Time per dock. 



imi 



Time per clock, 
h / // 

16 O 22 + 



3 10 
5 59x 

I 10 35 



*3 9 47i 
la 36 

15 24 



^tSei the me- 
ridian. 
Xime per dock. 

19 37 53i 
19 37 S3 
19 37 53 



> • Aquibe 



60 



The fecond fatellite of U immerged 



*7 



O 

■tdii|k 

94* 



Equal altitudes. 
h / 



5 H 59i 
18 38 ^ 

22 17 + 

15 20 19^ 
22 59 

25 385 

20 59 I 

23 52 42 

o 18 15 

o 18 17 



10 41 53 - 
45 3* + 
49 *« - 

^3 48 3* + 

51 IIJ: 

53 5« • 



PaflTcd the mer. 

5 * 5 
815 

8 2 5V 



19 37 
>9J7 



5i 
Si 



Sun's limb - 6|6 30 • 



• Aquibe - 73 20 • 



The third fatellite of V- immerged 
Ditto emerged ------ 

The iirft fatellite immerged - - 
Ditto, per Mr. Dixon. 



Equal altitudes. 

b ' 



«S 30 I3i 
3a S+ - 
35 36 

20 52 32 

21 14 SS 



15 48 54 - 

16 ja A , 



17 
18 



4 45 
3 • 



23 37 18 ~ 
39 59 + 

42 40i 



Pftfled the mer. 

19 36 28 
19 36 26V 
19 36 2) 



}• 



Aquila 



12 24 
*S 17 '3 
i5 4* 4« 



71 20 • 



Thp ad f2|ireUitQ^of V inunerged. A litle hazy k i 43 26 



The &it immerged.' . CIc»ur 



Zenith diftance 
Ditto - - 

Ditto - 1 
D4tto - 



X4 47 40 
830 

9 "4* 
4 ^.28 



- • 12 546 



r 0- Scorpii upon the men- 
[ dian. 
Antares ditto. 

r 6 Ophiiichi upon the me- 
t rtdian. 
t Saglttarii ditto. 






1761. 


Equal a 


titiides. 


Paflcd the me- 
ridian. 








Time per clock. 


Tinfiepcrfclock. Timc'pcr clock:- 






^Aug. 


h / /' 


h / // 


h A // 






)L la 


15 19 28 + 


^3 47 37 


19 36 12 


■^ ; 


• f */ 




22 y — 


50 17 + 


19 36 12 


• « Aqbilae - 


73 20 


- 


24 47 - 


5^ SS4 


19 36 "1 


•*• 






16^ 3 5<? - 


Zenith di&fLncc 


/ ■// 

'85548 : 


I9 Scorpii upon the mcri- 
1 diin. 




II 


Ditto - - 


8 2 <4 


Antares ditto. 








The fourth fa&llite of ^iiximirgcd - - - 


^rr*^ 




S3 45 


«5 3a 57 




TPtKiki'i 


Ititlidcsr : i 


pjflfedthetner. 








h / '/ 


• h # /* ( 


k / rr- 






m .is9. ,\ 




• 


1 \ ■ 






> i^ 


15 19 i8| 


23.47 28 


19 36 H 


' 


/ // 




21 58 : 


so 8 - 


19*36 3 : 


>«Aquilse - 


73 20 




24 37i 


52 47 - 


19 36 2} 


. 










V?r?*T 


14. 


23 36 II 


The iirft fatellite of V immerged - - - - 


14 so 


mo. 


I put the clock forward. 






Eduala] 


Ititudesi 


Piifflcd'the men 








h / '/ 


» / // 


k / // 


• 




rai. 


x6^39 20I. 


22 36 oi 


19.40 43i 


^ 


/ // 




42^22' 


P i\ 


i9 40 434 


• Aqailae. • 


59 40 




- 45^^26 - 


%2 61 


19 4P 43i 


^ 










An-CMOM. 




2 2 35 


The ft* fatellite of -K iinWBtged - - - 


as 56 1 




2 30 


Ditto, per Mr. Dixon. . 






Equal a 


Ititudes. 


Piaffed the mer. 








ft / // 


h » tf 


h / // . 






e ii3< 


16 51 ig : 


22 23 34. -^ 


19 40 354 


' 


/ // 




54 ^7 - 


26 44i 


19 40 354 


►« Aquila^i - 


57 40 




57 37i 


29 5* + 


19 40 35l : 


t 








■ 


^J»«-««^ 




20 38 8 


The firft ratcllite of V immerged - - - 


10 2S 10 




38 a- 


Ditto, per Mr 


. Dixon, . 







176K 



I76I. 



Aug. 



© 30' 



Sept. 

i I. 



n 3. 



« 4. 
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Equal ftltitudet, 
Timcpcrclock 



16 so 58 + 
54 6 - 
57 16 + 

10 20 44 

20 40 

23 16 38 

Equal a 

h / // 
16 50 40^ 

53 49 - 
56 59- 

22 59 45 

19 47 10 : 



Time per clock. 

22 23 14 — ' 
26 24 
29 32 + 



Pafledthe 
ridian. 
Timeperdock* 

19 40 15 
19 40 IS 
19 40 IS + 



} 



« Aquita 



The fourth (atellite of % immerged - 

Ditto, per Mr. Dixon. 

The fourth (atellite eme rg e d - - - 



• * 


w 


57 40 





*rr*r 


9 S3 3» 


12 49 






titudes. 
h / 



// 



22 22 58 - 
26 8 - 
29 16 



Pafled the mer. 

19 39 S8i 
19 39 584 
»9 19 58i 



}• 



Aquilc 



57 40 



The firft fatellite of U immerged - - 



12 21 32 



The ad fatellite of V immerged. Flying clouds 9 2 20 



Equal altitudes. 



17 22 52^ 
26 24 + 
30 8i:: 

17 53 30 

18 26 7 

19 28 22 
28 25 



21 49 16 
52 52 
56 25i 



Pafled the mer. 

k t Ji 

19 39 42i:: 
19 39 38 

19 39 39 



}- 



Aquilae 



52 40 



A fmall 3|c immerged behind the P 
Another venr fmaU :|^ ditto 
The 3d fatellite of %. inmierged 
Ditto. 






Equal altitudes 



17 Clouds. 
26 i8i 

29 55i 



18 2 
i^ 23 



4 



21 49 10 

5^ 47l- 
56 19 + 



Pafled the mer. 

19 39 3ai 
»9 39 33 



}■ 



Aquilse 



p< Librae immersed behind the ]) 
Ditto, emerged from the ]) « 



5240 



653J 
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I76I. 

Sept. 
6. 


Eqval altitttdea. 
Timeperdock. Timeperdock. 

17 22 32 — 21 48 561 

26 5i 52 32i 
29 42i 56 6 - 


Pafied the me- 
ridian. 

Timeperdock. 

h / // 

19 39 i9i 
19 39 19 
19 39 19 


Va Aquilae * 51 40 


!> 7. 


18 13 24 


Zenith diftancq 


^ a 

8 23 46 


r A Sagittarii upon the me- 
I ridian. 


:« 8. 


22 52 15 


The fecond fatellite of % tmmerged - - - 1x4^20 




Equal altitudes. 


Faffed the mer. 

k t II 




•4 22. 


19 29 + 

3 
5 30 - 


2 20 471 
22 18 - 

Clouds. 


22 +3 8i 
22 43 9 


VFomalhaut - 46 




19 37 48 


Zenith diftance 


' / // 

42 10 42 


r • Aquilae upon die me* 
1 ridian. 




22 43 i6i 


Ditto - - 


3 3 16 


Fomalhaut ditto. __ 


VH- 


ai 27 14 
27 IS 


The firft fatellite <tf % emei^god - - * - 9 ai JS 
Ditto, per Mr. Dixon. 




Equal a 
h / // 


titudes. 


Paffedthemer. 
h / // 




027- 


19 29 38^ 
32 7 + 
34 36 - 


I 51 I 

S3 ^9'* 
55 S7i 


22 42 48^: 
22 41 48i 
22 42 48 


^ 9 i n 

VFomalhaut- 40 


i> 28. 


Packed up the inftruments. 


'9 29. 

oa. 
* 3. 


Put them on 
Sailed for St, 


board die Merc 
Helena. 


iiry, Capt. Han 


rold. 



Charles Mafon. 



V0L.LII. 



Ece 



The 
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The inftniments made ufe of, in thefe obfervations^ were, 
Two refle^njg telefcopes, each two feet focal length, and magnifying xao times, 

mad^Iiy Nfr. Short. 
A quadrant of one foot radius, made by Mr. Bird, and the property of the Earl 

of Macclesfield. 
An aj^ffpomicaliclock, made by Mr. EUicott* 

APPENDIX. 

Eclipfcs of Jupiter's fatellitcs, obfervcd at the Royal Obfervatory 
4t Greenwich, with a refledtor of two feet focus, magnifying 
95 times. 

Appircnt tia«« 

1761. June 23. 15 1024 Immerfion of the third fatellitc. 

July 20. 15 54 28 - - - ofthcfecond. 

aa. 12 35 29 - *- - ofthefirft. 

Aug. 7. 10 51 52 - - - ofthcfirft. 

Sept. 8. 10 28 5 - - - ofthefccond. 

10. II 27 6 - - - of the third. 

^S- ^3 636 - - - ofthefecond. 

24* b 7 46 Emerfion of the firft. 

Eclipfes of Jupiter's fatellites, obfervcd at Mr. Short's houfc in 
Surry-flreet in the Strand, London, by Dr. Bevis, with a re* 
fleding teiefcope of four feet focal length, magnifying 140 times, 
and by Mr. Short, with a rcfledor of two feet focus, magni- 
fying 95 times. 

II • f 

1761. July 22. I a 35 13 Immerfion of the firft fatellite, hy Dr. Bevis. 

123458-- ..--.... by Mr. Short. 

Aug. 7. 10 29 43 - - - of the 2d fatellite, by Dr. Bevis. 

10 29 31 - - ^ ...*-- by MiS» Short. 

27. 8 41 16 - - - of the 4th fatellite, by Dr. Beyia. 

8 37 4 - - - - ----- - by M>. Short* 

30^ II 731 - - - of the firft fatellite, by Mr. Short. 

$ept. 8. 10 29 3 - - - of the 2d fatellite, by Dr. Bevis. 

10 28 35 - - - - - • - - - by Mr. Short. 

N[. B. Mr. Short's houfc is 26' '4 of time to the weft of the Royal Obfervatory. 

iXL. Lati^ 
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LXI. Latitude of the Obfervatory at the Cape 
of Good Hope, reduced from the Ohfef- 
vations of different Stars \ by Mr* Charles 
Mafon. 

Read Jiine 17, 1762. 



1761. 


Lat. South. 




June 19.1 
23-J 


33 55 4ii 


By Antares. 


June 21.^ 
22. > 

23. J 

June 22. i 

as- J 
July 2. 1 

3- J 
9' 


33 55 4oi 

55 454 

' 55 3^ 

55 37 


Per Spica. 
Ardurus. 

'Fomalhaut. 


Sept. 22. 


55 43 


J 


July 2.1 

Ti 3-^ 
July r. -J 

2i > 

July 2. 1 
3. 


55 30 

55: 47 
55 44 


f» Scorpii. 
X Scorpii* 
^ Sagittarii. . ; 


July 12." 
Aug. 8. 
Aug. 8. 
10.. 


55 29 

55 40 


9 Scorpii. 
Antares. 


Sept. 22. 


51 57 


a Aquilae. 


Mean = 
«Aquilae,* 
and three 
of the 
leaft, it 


33 55 40i 
33 55 4a + 


Or, by leaving out the oWcmtfoUD^ 

^ Latitude South* 

» 


^ves - 4 




Charles Mafoni 



Bee £ 
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LXIL An Account of an Obferuatim of the 
Tranfi 5/" Venus over the Suny on the btb 
£/* June 1 761, at Madrafs ; by the Rev^ 
Mr. William Hirft,, Chaplain of one of his^ 
Majejiys Ships in the Eaft Indies : Con^ 
fained in a Letter wrote by him to the Right 
Honourable the Earl of M^QcXes^itldiy Pre^ 
fidmt of the Royal Society. Dated Fort 
St. George, ly? July 1761- 

Read April 22, TV^R- Hirff began to make obferva^ 
«7 2- XVJL tions for regulating his clock, near 
Aree weeks before the day of the tranfit of Venus, 
by taking equal altitudes firil, and then by meridional 
paflages of Spica virginis, and of the Sun ; of which 
latter, he had a good obfervation on the day before 
the tranfit, and another good one the day after it; fo^ 
that there can be no doubt as to the accuracy of his 
time* 

The place of his obfewation was fort St. George, 
on the top of the governor's houfe, whofe latitude,, 
as determined by many obfervations made not long 
ago, with an excellent quadrant, Mr. Hirft fays, is 
13'' 8^ N. and he makes it 3 minutes and 4 fecoi^ds 
of time eafiward of Pbndichery. 

Mr. Hirfl's clock was made by M. Gfeillonde of 
Paris, and was conftrudcd for aflronomical ufes ; it 
did not flop iii winding up, and fcaped dead' fc*- 
Gonds. i .. - 

The 
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The telcfcope Mr. Hirft obferved with, was a rc- 
flcder 2 feet long, made by Mr. Adams, of Flcet- 
ftreet, London, and lately fent, as a.prefent, by )^<3 
Eaft India company, to the Nabob Mahomai^d AUah 
Cawn, of whom Governor Pigot was fo kind to bor- 
row it, on this occafion. The governor himfclf, and 
alfo Mr. Call, a very ingenious gentleman, afliftod in 
the obfcrvation ; the former with a 4 feet refrai^er, 
of Mr. Dollond's new conftru&ion ; the latter wkh a 
2 feet refledter, formerly belonging to Dr. Mead. 

Some time before five, in the morning of the 6th 
of June, Mr. Hirft, and the r^ of the gentlemen, 
met on the terrafs of the fort-houfe, and were at their 
glafies, at the time the Sun rofe, left Venus might 
enter the diflc before the time calcuUted by the aftro- 
nomers. The Jefuits had calculated the beginning 
for Pondichcry> at 6'' 57'. The London calculations, 
reduced to the meridian of fort St. George, gave it at 
7^ 26^ 35'' apparent titne. 

The morning proved favourable to the utmofl; of 
iheir wiflies, which the more increafed their impa- 
tience. At length, as Mr. Hirft was ftedfaftly look- 
ing at the under limb of the Sun, towards the fourfi, 
where he expected the planet would enter, he plainly 
perceived a kind of penumbra, or dufky fhadc; on 
which he cried out, *tis a-coming^ and begged,, Mr. 
Call to take notice of it. Two or three feconds after 
this, namely, at 7^ 31^ 10^^ apparent time, happened 
the firft exterior contadt of VenuSu with the .Sup^. 
which all the three obfervers pronounced at the f$Kne 
inftant, as with one voice. Mr. Hirft is apprehen- 
five, that to be able to difcern atl atmoiphere about a 
planet at fo great a diftance as Venus, may be re- 

gardedi 
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garded as chimerical ; yet affirmSi that fuch nebolo- 
iity was fecn by them, without prefuming to aiSgn 
the caufe. They loft fieht of this phsenomenon as 
the planet entered the difk, nor could Mr. Hirft per-^ 
ceive it after the egrefs. 

The total ingrefs, or firft internal contacfl", was dc*- 
termined with a precifion equal to that of the firft ex- 
ternal contact, at y^ 47^ 55'^ apparent time. 

Mr. Hirft thinks it neceffary to take notice of an- 
other odd phasnomenon. At thp total immerfion^ 
the planet, inftead of appearing truly circular, re- 
fembled more the form of ^ bergamot pear, or, as 
Governor Pigot then expreffed it, looked like a nine- 
pin ; yet the preceding limb of Venus was extretoely 
well defined. Mr. Hirft fufpeded this appearance 
might be owing to their telefcopes not being nicely 
enough fet to their focal lengths : accordingly, be 
took care to try this feveral times, during the tranfit, 
but found it not to be the cafe ; for though the planet 
was as black as ink, and the whole body truely cir- 
cular, juft before the beginning of the egrefs, yet it 
was no fooner in contadt with the Sun's preceding 
limb, than it afiumed the fame figure as before, at 
the Sun's fubfequcut limb ; the fubfequent limb of 
Venus keeping well defined, and truely circular. 

The beginning of the egrefs, or fecond interior 
contadt, was obferved only by Mr. Hirft and Mr. 
Call, Mr. Pigot having retired. This phafis came 
on at 1** 39^ 38'^ P. M'. and the total egrefs, by 
Mr. Hirft alone^ at i^ 55' 44'^ apparent time, Mr. 
Call unfortunately lofing the iblar image out of die 
field of his tclefcope, 

LXIU jiH 
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LXIII. An Account of a printed Memoir^ in 
Latin, frtfented to the Roy&l Society^ in^ 
tituledy De Veneris ac Solis * congreflu 
obfervatio, habita in aftronomica fpecula 
Bononienfis Scientiarum Inftituti^ die 5 
Junii 1 76 1 . Audore Euftachio Zanotto^ 
ejufdem Inftituti Aftronomo, ac Regime 
utriufque Londinenfis et Berolinenfis Aca- 
demise Socio. By Nathanael Blifs, Saviliati 
Profejfor of Geometry^ and F. R. S. 

Read July I, r-jT^HE planet Venus hath been (o &U 
*^ ** J[ dom obferved in thofe circumftances, 
which are of the greateft ufe in determining fome of 
the moft elTential elements of its motion, that every 
fuch obfervation, made by an accurate aflronomer, 
cannot but be very acceptable to the, public. 

At Bologna, on the night preceding the day of th* 
tranfit, the weather was very unfavourable ; but early 
in the morning, the clouds^ which covered thewholeh^ 
mifpherc, began to break, and were driven off towards 
the horizon> by a gentle wind : fo that the obfervations 
were retarded only during the fpace of about half an 
hour. Father Frifi, profeffor of mathematics at Pift, 
and Signors Mathenci and Marini, affifted in making 
the oblervajdons; thctv^o latttr obferving, in the upper 
room of the obfervatory, together with Mr. Profeflbr 
Zanotti ; and Father Frifi, accompanied by the twp 
profefibrs of nf>athematics Signors Cafali and Canter- 
zani, in aioweff chambcf* 
.44 S. 2^notti„ 
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S. Zanotti, in order to determine the place of Ve- 
nus . on the Sun, made ufe of a quadrant of 2^ feet 
radius, in the telefcope of which were placed two 
wires, the one in an horizontal, the other in a vertical 
direction : by obferving the appulfes of the limbs of 
the Sun and Venus to thefe wires, fucceffively, no 
error from refradion can take place. But it is of no 
fmall confequence to the accuracy of thele obferva- 
tions, that the wires fliould be placed truly perpen- 
dicular to each othei". For this purpofe, the quadrant 
- was placed in the plane of the meridian, and a (lar, 
during its traniit, was obferved more than once, ac- 
curately to run along the horizontal wire. Though 
the poiidon of the vertical wire was often tried by 
terreftrial objefts, yet other methods of examination 
were made ufe of. At the fame altitude, both before 
and after noon, the paflage of the Sun not only over 
the horizontal, but alfo over the vertical wire, was 
obferved, that it might from thence appear, whether 
the times of paflage, when the neceflary errors in ob- 
ferving are allowed for, were equal in both cafes. In 
each of the following obfervations, the altitude is not 
nicely determined; becaufe an error of one degree 
would occaiion littie or no difference in the quantity of 
the parallax. 

The obfervations, fourteen in number, as given by 
the author, follow : 

Obfecvation ift. Altitude 5*" 14'. 

16 54 37 o 's preceding limb at the horizontal wire. 
54 454. o s preceding limb at the vertical wire.- 
56 15 8 's preceding limb at the vertical wire. 



H ' " 

16 56 20 ^'sconfeqoentUmbdtAe.veri^iv^ 
• 5720 ?*^ preceding liriib at die KorizbntaF^lfe. 
' ■ S7 26 i *8 confequeftt limb atthc horizofttaf ^rt. 

' 57 '54 o's consequent firab atthc boHzontat'Wre. 

16 j^7 '55 ^'s coniequenillmbatllie fertic&l ^e. 

... . , ...... ^ . 

Obfcrvation 2d. Altitude 7^ o'. 



/ /(. 



^7 5 5^T Q '^ preceding limb at the horizontal wir£ 

S 59t © '^ preceding limb at the verridal mtt^^ 

7 254. ? '« preceding limb at the vertical y^e. 

7 S^T * 's confequ^nt limb at the vertical wire, 

8 3 54. f 's preceding limb at the horizontal wife* 
•8 404. ? 's<x)nfcquent limb at thfe horizontal ^ire; 

9 1 1 4. o 's confequent limb at the horizontal vifire* 
17 9 13 o 's confequent Kmb at the yertic&I vfifc. 

Obfervation 3d. Altitude 8Mp^ 
H / * '■ 

I J 12 504. o 's preceding limb at the horizontal wire* 
' 12 53 o 's preceding limb at the vertical wire. 
14 16 ? 's limb at the vertical wire. 

14 22 ? *s fconfequent limb at the vertical Wire. 

1 5 27 ? 's preceding limb at the horizontal wire. 
' 1532 8 *s confequent limb at the horizontal wire. 

16 4 o *s confequent limb at the horizontal wire^ 
17 16 7 ©'s confequent limb at the vertical wire* 

Obfervation 4th. Altitude 9^ 8'. 

TT 

17 19 24 o 's preceding limb at the horizontal wire. 
19 529 b *s preceding limb at the vertical wire. 
.V01..LII. Fff H 



iJ^ZSk S^' V^,Rrccediog Uoib at the vcrtic^ wire*. 

;^ 55^ S 's confeqaent limb at the vertical wire. 
' ai, 5^4; g 's^preoectiag lUnb at the honzontal wire. 

4^' 3: !^ '^ cpn^^qjuentdimb at the horizontal wire. . 

^ 35^ Q'scoAiequentJlimb at the horizontal wire* 
t7 ^^ 454- o 's coniequent limb at the vertical wire» 

Obfervation 5th. Altitude lo"" 50'. 

Vl 49. 4^« e '« j)reoe4jpg limb at the horizontal wire. . 
' ^9^ iSi^ ^ 's. preceding limb at the vertical wire. 

31 1 44, S /<{ {>feccidy»g limb, at .the vertical wire. 

31 ; ao 9 's confequent limb at the vertical wire. 

3^1 I o 8 'ft preceding limb at the horizontal wire^ . 

3;t 16 ? *^ cooieqs«nt limb ^t the horizontal wire^ 

3^v 59^ Q 'scanfequeat limb at the horizontal. wire*. 
ly 33 ' 5t- ® '^ confequent limb at the vertical wire» 

Obfervation 6th. Altitude 14** 12'.. 

vj 49 384 (^/sprfl^eding limb at the horizoBtAt wire.: 

49 424. o 's preceding limb at the vertical wire. 

50 55 ^ 's prece(^g limb at the vertical wire. 

51 li 8 /s confequent limb at the vertical wire. 
51 584. 9 's preceding limb at the horizontal wire.. 
5 ? 44. ? 's confequent limb at the horizontal wire. 
^x 424. Q s confequent limb at the horizontal wire. 

'7 53 7rO's confequent limb at the vertical wire. 



Ob£brvatioa 
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Obienration 7th. AWtude 17^ o^ 

18 6 ^34, o*s preceding Kmb at ^horicoAtsd^leinh; 
6 15 o *s preceding limb it Ac vferdCal l*frc. 
711 t *s preceding limb at the vcitioil Wirci. 
717 t 's confec^cnt Kmb « the ▼erdcal P/ire. 
831 $ 's preceding limb at the horizontd wire. 

8 364. ^ ^confequent limb atthefaonebntal wtte. 

9 18 G^s confluent limb M the horieontalwirei 
18 9 3i4.o'sconibqwntliMbattfa6vtrtical>ti^ 



!i 



ObTervation 8th. Altihid« «3' 4</. 



44 364. o 's precedir^ limb at tht h<)fix6ntal wiltii 

45 ^ 5t © '^ preceding limb at the vertical vfitc. 

46 74. ? *s preceding Umb at the vertied ^re. 
46 14 ? 's confequent limb at the vertical Wire. 

46 394. ? 's preceding limb at the horieontal wire. 
4 6 47 ¥ 's confequent limb at the horizontal wire. 

47 3^ o's confequent Itmb at the horiflcootad wire* 

18 48 49 o 's confequent limb at the vertical 4rire» 

Obfervation 9th. Altitude 31^ 42'. 

19 30 15 G *s preceding limb at the horizontal wifre. 
3022 o *s preceding limb at the vertical wire. 

30 59 i *s preceding limb at the vertical wire. 

31 5 ? 's confequent limb at the vertical wire. 

32 6 9's preceding limb at the horiacontal wire. 
3 2 1 1 ? 's confequent limb at the horizontal wire. 

33 1 1 4- O 's confequent limb at the horizontal wire. 
19 34 o o 's confequent limb at the vertical wire. 

Fff 2 Obfervation 
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Qbiferyatioo lotb. Albtude 34'' 15^ 

j^ 44 10^ Q 'jB preceding limb at the horisontail wire* 
. . .44 264. o '8 precedifig limb at the vertical wire. 
. -44 5^i * '^ preceding limb at the vertical wire. 

45 54- 9 's coniequent limb at the vertical wire 
"' 45 59 ' 's prececting limb at the horizontal wire» 

46 4^9 'sconfequent limb at the horizontal wire. 

. ' 47 7Tr €> 's confequent limb at the horizontal wire,, 

19 48 4 o '8 confequent limb at the vertical wire-^ 

Qbfervation i itk Altitude 37'' 2 1 ^ 

jU> . 2 1 4^ o 8 preceding limb at the horizontal wlre.^ 
2 14 o's confequent limb at the vertical wire. 
. 2. 38 $ s preceding limb at the vertical wire, 
w 2 44 s '8 confequent limb at the vertical wire* 
/• // 3 4^-r * 's preceding limb at the horizontal wire. 
/ . / 3 52 ^ 's coniequent limb at the horizontal wire.. 
4 594. Q !$con(equent limb at the horizpntal wire 
2P 5 :49 Q '? confequent limb at the vertical wire 

Phfervation 12th. Altitude 41° y\ 

20 23 04. o 's preceding limb at the horizontal wire 
23 j4> ^ '^ preceding limb at the vertical wire. 
2318 $ 's preceding limb at the vertical wire. 

23 244 i 's confequent limb at the vertical wire. 

24 41^ 8 's preceding limb at the horizontal wire 
24 48 9 *s coniequent limb at the horizontal wire 
26 o G 's confequent limb at the horizontal wire^ 

2a 26 36 o s coniequent limb at the vertical wire.. 

QbfcrVaticBL 
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Obfervatbn 13th. Altitude .44^ lo'* 

20 40 1 6 o '8 preceding limb^at the hbrironteil wire.. 
40 22 o 's. preceding Jimb at ,the^,yeriiGal|irirc. 
40 334:: * s. preceding iimb at jthe viertical^jre. 
40 39 9 *s confequent limb at the vertical wire. 
564. ? 's ipreced^ng )inf)b at the liorizontal wire. 
14. $ *s confequent Hmb at the horizontal wire. 
r 74. o 's confequent hmb at the horizontal wire, 
5 34. 's conlcquent limb at the vertical wire. . 

Obfervation 14th. Altitude 4.6'' 28^ 

5 14. G s preceding limb at the horizontal wiri. 
584. o '6 confequent limb at th^ vert^al wire. 
34- 9 's p-eceding limb at the vertical-wire. 
9 9 's confequent limb at the vertical wire. . 
30 9 /s preceding limb at the horizontal wire. 
55 36 ? 's confequent limb atthe horizontal wire* 
56540 : s confequent limb at the horizQ^al wir^ei 
20 57 :$54.'0 /8 coniibqufant limb at the vc^iip^l wire*. . 

When the planet drew near. tOrthc-^ge ofthq 
Sun's difk, the obfervers prepared to determine [l^ie 
time of the two cqntadls^ Pro^eflbr iZapotti, wit^ ^e^ 
telefcope of the quadrant o£ a^^. feet iocus, fPn^^ 
Mathenci^ ; with the felefcppe of ^2, fe^ptyand-^gpfm^ 
Marini,.\vith thatof 10 feeJtf . , 





41 




42 




43 


20 


43 


H 


/ 


20 


53 




53 




54 




54 




5S 






,The 



t -K**] 



The irtternftl cente^ was obferved 

TT 

At Kl 4 34 Wkb tlic telefcope of 2^ feet« 
21 4 58-- ---- lofecti 

21 4 58 - - - - - - ^^ feet. 

The external contaA was cbfenred 

TT 

At 21 22 30 with the tekfeope of 24. feet 
21230---^-- lofect* 
21 23 7 ------ 22 feet. 

During the intervals of the obfervations made with 
ihe quadrant, the planet was always 6b(erved to be 
perfedlly round, without any ring or nebulofity. 

It may, at firft fight, feem wonderful, fays Signor 
Zanotti, that obfervdtions made with different tele- 
fcopes, one of 10, the other of 22 feet, (houkl fb 
ndarly coincide, the times of the firft conta<ft agreeing 
to the fame fecond, and thofe of the laft difiTering 
only 7 feconds, by which the conta<a was feen to 
happen fb much later through the longer telefcope ; 
and the blame might be laid either upon the longer 
telefcope, or Opon the obferver. The goodnefs of 
Ac telefcope will readily be allowed, when it » 
^nown, that it was made by Campani ; and the fkjll' 
and dexterity of the obferver are too well known, to 
;give room for any fufpicion on his part. It may ra- 
^er be attributed to the near equality of the magni- 
fying power of the two inflruments ; the longer te- 
lefcope having an eye-glafs of 3 inches focal length, 
and the iborter an eye-glafs of J^s by means of 

whichj 
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wHich^.the Images of the Sua andVtourwMse-aearly 
equal in both* , . , 

The author then proceeds to determine, by cal- 
culatioDj, (the method of which he has at large ex- 
plained^'tiiie difference of longitude bSweea the cen- 
ters of the Sun and Venus ^ and alfo the planets la- 
titude, which, as fcen from the( Earth's dentcr, are, 
at the time of each ohfervatio^^, as in the following 
table. 

N. B: The atrthor has not mentioned the ^xaft 
quantity of the Sun''^ paralfax, viiichJi^made uieof 
in thefe computations : but, from fome trials, it fhould . 
feem, that he fuppofedthe^ parallax of tht Sun to boz 
iP4.or II feconds* 



Tnxe' 
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True time, 
nfter die nooii. 


Difference of 
longitude be- 
tween and ? . 


Latitude 
? South. 


H ' "' 
i6 56 174. 
17 7 28 
17 14 19 


/ // 

5 46 Eaft. 
5 7 Eaft. 
4 414, Eaft. 


8 404. 
8 46 


17 20 524. 

»7 3» i7t 
17 50 584: 


4 154^ Eaft. 
3 364, Eaft. 
2 18 Eaft. 


8 56 

8 54 

9 


18 7 14 

18 46 104. 

19 31 12 


I 214. Eaft. 
I 19 Weft. 
4 194. Weft. 


9 14 

9 46 

lo 4 


19 45 « 

20 2 41 
20 23 21 


5 14. Weft. 

6 2P4. Weft. 

7 464. Weft. 


. 10 13 
10 284. 
10 41 


20 40 364. 
20 54 64, 


8 46 Weft. 

9 46 Weft. 


10 49 

11 



Thefe longitudes and latitudes do not exadtljr an- 
fwer to the interval of time between each obfervation : 
but the obferver has related them faithfully as they 
were taken ; and if we confider^ that they were de- 
termined by time, and that an error of half a fccond 
will have a confiderable influence upon each obferva- 
tion, it will readily be allowed dbat the obfervations 
.are. carefully made, and agree very well together, 

though 
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though taken with an inflrument of fo fmall a radius. 
The following are the elements deduced £rom thofe 
pbfervations, which were. made' at the diflance of at 
leaft an hour and an half: 



// 



The horary motion of ? in longitude - o 3 ^^^ 
The horary motion in latitude - - - . o o 36 J 

The true time of the conjundlion '^f ^ 1 Jl ^^ q 
and ?.- - - -- - - - -3 

e / // 

The latitude of ? at the conjundion - 6 9274. 

From thefe numbers the author deduced the fol- 
lowing elements, by trigonometrical calculation: 

The angle of the path with the ecliptic 8 49 27 
The horary motion in the path --03 584. 

The part of tlie path between the middle 1 ^ i 27 

of the tranfit and the conjundion -3 ^ 

The diftance of the path from o's center! o 21 

fouthwards ------ -j ^ 

The length of the path within the 'si ^ ^ ^ _^ , 

difk - - - - j ° *5 29x 

The difference of longitude of and ] ^ , . 2 
? at the ingrefs ------J * 

The difference of longitude at the egrefs on 94. 

The latitude of 8 at me ingrcfs fouth - o 717 

The latitude of? at the egrefs fouth - o n 12 

Thetimeof the middle of the tranfit - 10 4 o 

The ingrefs of the center ofjontheo'sl^ ^^ .^ 

difk - - - 1^4 51 49 

The egrefs of the center of « - • - 21 16 23 

y.oL.Ln. Ggg It 
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It appears alfo by his calculation^ that the ticpe d[ 
the internal contadt was accelerated 30^^ and the lail 
contact iS''^ by parallax. The internal contadt^ 
therefore, as feen from the center of the Eartib, was 
at 21^ 5' 28^^ and the external contadt was at 
2i*f 23^ 25'^ and the egrefi of the planet's center at 

2 'in' 33''- 

Prom the time of the planet's pa(&ge over thp edge 

of the §un*s difk, as feen from the Earth's ceijter, the 
author ver^ accurately determines the planet's diame- 
ter to be 57'^4.. 

^ The egrefs of the center of Venus, as deduced 
•from the'pofition of its patbt aod;fix)m the odier. ele- 
ments^ 4s related ^bovQi diifers hqar^ two nunutes 
from the obferved time, when corredled by parallax^ 
and reduced to the Eerth'i center. This diffia-ence 
is entirely to be attributed to an. error in the motion 
of Venus in lodgitude, which, perhaps, bouldnot be 
deduced with fuflkient accuracy irocn.tiiefe obferva- 
tions, and froo) a fm^U.errOr in fome of the otfaier 
elements i' all which the author might have taken, 
with the utmbft^ agguracy, from the tables, either. of 
l5rl "riyie^ oir M. Caflini. Perhaps alio, fomclpart 
of this di^erence ought arife, frohi. our igoorahceof 
the triie quantity of the Sun's parallax. 

Hitherto out author h/»^!giv^ lis. thofe element^ 
which might iuMm^iately. bc- dcterfniaed fvom:liIi* 
obf^rvations : th? foUowi^ ace de^ldcedlftooi the 
tables. Frpm the the motion of Venus in. latitude^ 
it may readily be dolte^ised* that the plinet^was in;iti 
node on June 5, at 14^*5^ ^^^ Tioe place of Ae 
Siin^at diat'time, according to the tables^of theJlbbe 
De U Caille, was in 1^:14^ 59'. y\;:>jd di*^ 

* ' planet's 
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planetf^ c^nl^tioa^om (he Sun» at the fame time, 
wa? i' 6\ 58'^ Ther^bre, the longitode of Vcniu; 
and atS> oi the node,, wak iii%tt .r3* 58^ 7^'4- Thd 
%agM at th< San,: or the difference of the longitddo 
9f thepl^&it ahd the. Earth, as /eeri' from the SiMf^ 
wte o'' ^4' .15^'. Therefore, the longitude of dbtf 
dpit::ending ndde of Venus, as fcen from the Stiwi 
was in t 14'' 34^ 5o'^ 

The latitude of Venus, as feen from the Earth, 
at [the. time of the conjundtion, was 0^ 9' ^Y%v h^j 
ikhin^ i triangle ^ which, die computed difhuice# 
of the Eairth and Venus from the Sup conftitiite tw6 
fides^ the angle at the Sun;, or the planet's jielipu 
ccntHc latitude, viz* o'' 3^ 46^^ will be determftiedc 
With thb heliocenfric latitude^ arid die calculated^ 
place of the Sun at the time cf the* conjuifdsblf; 
and the longitude of the node, as before laid down> 
from two fides of a ^heric dght^angled triangle, an 
angle may be computed, which will expref^ th^ iif-[ 
clination .of'die planct!s orbit widi the eblij^tiQ. TH'ti^ 
place of the Sun, at the time of the cofi^undipn; "W^Rir 
inn \^ ^' 10^'. The difierehce of thtf heliocentric 
longitude of the earth, and the node, was 1^*1' 20^'* 
Therefore the angle of the inclination of the orbit' 
of Venus with the ecliptic is 3*^30- 49'^ 

N. B. The fcveral numbers conQin^d ift tfa^' 
mper, are taken from the corredb niiihbi^f^ w^itt^' 
m the margin iof tte printed memoir, with the au- 
thor's own hand, and which feem tdbethe refult of 
his lateft calculations. And though his obfervations 
were made with great care, and faithfully calculated, 
yettfae icfiiks will not be found fo accurate, as could 

Ggg a bt 
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be wifhed ; fince the latitude of Venus, deduced from 
thefe obfervations, is, in all probability, lo^^ or it!^ 
too little ; a quanti^> which mufl have a^ very fenfible 
influence^ both on the place of the node, and the 
inclination of the planet's orbit with the ecliptic % 
thb latter of which ought to be deduced from ob-^ 
iervations made on the planet^ when in its greated: 
latitudes. 

In the lower chamber of the obfervatory, the bb- 
iervers made ufe of two telefeopes, one of 6, the 
other of 8 feet, furnifhed with wires at half-dght 
angles, in order to determine the place of Venu$ 
on the Sun, by caufing the Sun.*s fouthern limb ta 
run down one of the direads: the following obfer- 
vations were made : 



Obfervation. ift. 
/ // 



10 J I 404. JSun*s center at the horary wire. 
18 n 50 Venus s center at the horary wire. 

.g Lit The difference between the horary ttid* 
\ \ oblique wires. 

\. Obfervation 2d. 

i$r'j24 J4. .'Center of ? at horary wire. 
49 24 174- Center of o at horary wire. 

J Difference between the horary and ol>. 
3 1^ liquc wires. 



Obfervation' 
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• Obfervation 3d. 

H / // 

20 16 53 Center of ? at horary wire. 

20 17 23 Center of o at horary wire. 

• ' f Difference between the horary and ob- 
I hque wires. 

«* Obfervation 4th. 

20 47 224. Center of ? at horary wire. • - 

20 47 55 !- Center of© at horary wire. 

f Difference between the horary and ob- 
7 I lique wires. 

Obfervation 5th. 

H / // 

20 59 17 Center of ? at horary wire. 

^o 59 544^ Center of© at horary wire. 

, J Difference between the horary and ob- 
1. . ^^^^ wiifesl\ 

The internal contadl was obferved, by three dif- 
ferent telefcopes, 

H / // 

At 21 4 54 with a telefcope of 6 feet, 

21 50--- ---8 feet. 

21456------11 feet. 



The 
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The external contsft was dsiiorved 

At 21 22 53 with a teler(;Qpe of 6 £eet. 
21 22 50 ------ 8 feet,^ 

2r^^a, 59 - - -. ^ - • ^ ^ , ^^^^ 

Profcflbr Canterzani examined the observations by 
prcjeSion, and foijnd .them ta agree very nearly 
with thofe made in the upper chamber by Simor 
Zanotti. 



END 0/ 1^'Aitt^ I. 



ERRATUM. 

Page 198, Line 1 1, {otfromt read witb. 



ERRATUM in Vol. LI. Part IL 

Page 922, Line 2, for fum or difference, read dif' 
ference or fum. 
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